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[is*«3] mizi—fsmz. ±yr^J«r>^M^ 

xm-cmss. htimim 1 x« 2 iztmco%sM&sm '. 

[i££«4 3 ff|fi3fe7 r -f Afc LT ; a r«***— Pffl 
§fficr>ir?*v Y&W*£ffl(r)?7 -y Hg«fc 9*3 

r 4 ; n-£ jBi ^cit 3 tziesfco^ji^iia. 

[IS^Ji5] 15127 r<r '^IGSfr. TIE < 1 ) ~ ( 3 ) 
lWr'f A3fe2ST18j£ L^i«*]S3 X(i 

4tieiSgco3tiS05ga. 

( 2 ) ( 1 ) o^iWftW— 1®ft^%JL^Srfi|^s 

-V t'x -f U— !TCS> & 7 r -f > <3fe?S 
( 3 ) mLCOftKAZmtZ V/H-*^ t'-f 4 if 

7T4*<n?jmizm£i5^&jigtft¥jikt. zv&ttz 

[0001] 

u niz^ m&T-rizfctxgfsmzfflm^zj: os: 

[00021 



3&7CCAD (Computer Aided Design) i'X-fACOt? 
ZMCtfW 3<K7CCAD£J: D^tTo.— ?±<9<52g£ 

flMhttifJllt*t-AT«*LT 3»5n^x;P$-Ji^- 

*>»aiBfi< izWMLtcm&T-rJlsZmmcoBfiiMffifr 
#j£<ft]£>;fxTi">.&. 

[0003] fikfc. £ Oitjt^v'X-f -McteJHSiX&ft 

HUS;3u SHKffi, £57«SS1 0-^ pp 1 8-2 
3, 1992j (C^SflSJol;:. U— fro. ? m 
fcj: 0^E5-tT^ *><0i:^Ii(»5 

[0004] u-f/D •/ mrnzx ^Mat^Si&E 

2 8te^-f. dOj|Bt'(±, V— !f3ei!S2 5 0*^%g 
SfcjfcU— «f3K{i. >-S"y^2 5 2$:<ai!t5t7r-f^N' 
254Jffl-7-CXY7'n7?2 5 6iZ$mL. XYTn 
'^2 5 6 *»^^S2 6 0 ftcr>3tmmW^ 2 6 2<DW. 
(&2 6 6lzmiZtl&. Xfg^>«li2 58a 

t Y&mmtbffl® 258bt srfi^Tt x Y®.sm>im 

{itmtfmW2ti&. ftoT, XY7"o y ^2 5 65rX^ 
YS-rSjC^iS^-fr^i^, ^»/?2 5 2l:J:i3X 

YT-o y ^256 D>$>fm*tih v-^ytimmf—? 
tzjfitT*>*7®w-r&ziix\ ms266<omjm 
#<vmimmm2e2£mti**thz\htfT*z>. 

[0 00 5] LfrLtctfib. \s—^7v-/9-)yj&Z&Z, 

[000 6] cMc S!5R<7)^;WnV^-^ ■ 5 
^>t^l65 7-*^(c«J:S3Bi^aSria2 9C5rT. 
-<^gT**i, U-f3t2 7 0li. XfateIlES5-2 7 

2 . Yi0iS7-2 7 4 <,z&.MZtn:%mtt.&®m2 

6 2temtZtli>. X|UlIiIte$7-2 7 2(dZf9$rIsIl|g 
fftt LTHISE-r&ii:T'B§ltCl[ac7)X^r(fiicoi4giSr. Y 
m&ffi$.7—27 4ii.xm&®$S;Wt LX\B\fct&Zb 

•cssstiagoY^rrsioaas-ftOffli-fs. ^^'^rffiis^- 

[0007] L^U^:* 4 ^, ^ri65^-^3CfcJ:65ei 
mUS2— 1 2m/'scoiSiI^6$'tf^Tt. 1 
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£. Stfc, U— tf3fc2.7 0fi, Y*ECS9-2 7 4K: 
tCYUHKS 7-274 *ftJHfctttBfJB2 6 2*>4>fitft 

^v^atciEa-rs t , u-?x# y h < 

fcVi^RHUfibt. ifc. Yift|eIS65 9-2 7 4£DIIIIE 

— afluar*-*. Hit, *f)VJ*yx-9 ■ 5 
[0 0 08] v>-mco**Ki*3fca»^6Sfc:*J 

wet,. ?%Mt Lxuftftjj<7)m*mi'—r?m 

JiTHG (JR3jmtt) {ci&EftU— «WC* 

a^fs-cab set htud*. , o 3tJt^acoflsfs 

ifrtfiJzWiKth. THG®«:W-if(;iJ^-Cti, Q*-f 

[ooo9j zcommizm^-. wwr 1 1 - 1 3 8 6 4 

<T<,«fc^fc«>, Sgfl«r»J|fi^*-K (LED) ft* 

[00 10] LA»U5:A<^ ttRPFl 1-1386 4 5 
*^££0*»B8®gS'Cf*. «3iai0^9 MM 

mimtf*miKt& y tv^iawt**. kc, led 

[0011] *&m±±£S&miffi<ntSlEh&lzm*gLii 
fi/ctco-es>>3. *«6B8fioa6<)<±, ^itja^*<oris^ 

ii^BSr .1 fc tea * . *56WOffiOBWIi. 



[0012] 

#*8JtlP^tejetT3fc^^a<^^4£3Stf> 
ffi*«P*<g«_hte 2 <^7c«{cE5U KfE U-if SIS 
*6lfWSft^U-lf3K*S«r*aBBBaWIH t fc » 
SaiES«LLfcffi5>l3*i.fcH*g&<75£fi!8tJ: "j^OrVMHR 
<0*gi!c*>il3lg&O#*S-, R*flMRteJ6tT*feJSU:M 

[0013] *^<03KS§J^S-C1i, KJfr^ K*MS 

mz . vm^mz <t o tks^ y h ftuaaifflMtea 

B§0^te#LTffitt#»£-fr.S>«ri:teJ:9, J§Jg*fte 

)i<5^« LT 3 i5s:7C ; &T/l'ftiS^-ta . 
[0014] *HHj05BtJ^atcfcv^T<i, y 

k<5r<> — ff^RRffi^tffftTt^. Zevtxb* mm 

[0015] ±te<%tjg?^B^*jviT, nnesdffli#e 
fkztfmimr&jfi t -spoils i o >«jts 
«^««JW6riflite*v^iw^)WaiMf tfltffl-f s £ t 

T\ ttffl-T iflf^-y HO»tft» ^-TC: t S . 
[0016] 4fe. ±g^tJ§^^St=iJV^T. BiTfEU 
— !^S5r, 3t7r>f/^)Aat4a*^AStS<l^^-lf 
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*&?>9 y H&#A*fifS<9? 5 y H&J: 9*3^*7 r 
[0 0 17] 7r^A7W3fc^£f?|fi!«-S#7W 

§<=Sr£ (i^JK^-rS) . SI^^PI^^gB^WIc 

■f < ffiwtt* t i><X'% , juMsmarru— y 

[ 0 0 1 8] Mz.l£. 7tA Aftig£, ftSSCiD^ttL- 

freai»«o^#«t u— /? mm t* 

t'f -f . 1 #<7)3fc7 r 4 Afc . fyiag&cofgft 

ftLT 1 *<ny£7 r -4 >Vz1&& LX i> «fc \,\ 

[0019] ±ii<ox&jmwiz®mztthgffi&mm 
ixit. &«mwm^izmtxmimv>ftmw$m. 
^smc&wwt y-wm&Ltiz 2&7tmz$&ii 
Ztixn&Z1xfo'T s Jfi\>v<{ ?dS7-ta^x <d 
MD) ^ #^»J©^fcjC5tTaii3K$-jgBr*-&J:i: 

4. DMDtfOJ: 3 ££&<A»m&£itx.*:£fg3^1ll5ir 
l^fflWC^SfcOf-T V^tVXmdttZZ. kiZi b , 

[0020] ±ie^3^j^g^fiEffl$^s is~v*at 

t LTtt, &S3 5 0-4 5 0 nmiOl^— !f5t«rS3Stf 
4> U^. M^ti-. ¥aMfcI"~n:GaNiK¥ 

^U—rSrfBV^ifc-C, »!3 5 0~4 5 0nm<!) 

^ ftmm®m<tt®u&$±mzm\>2-£& ztv 

ifc£3 5 0—4 5 0 nm<0^-if3t<43®^-C' 



'g.m-hzttf^X'hb. coidtc. «^3 5 0- 

4 5 0 nmc7)U-if^^©IR^*^# < , f»x*;Mf 

»i3 5 0~4 2 0nm##£U'>. {Bc3* HSrG a 
^IWIcU-lffcfflV^fcv^jjSrru, 8MI4 0 5 nm# 

[0021] ±m<?nte£Bmms.. ^5^ / 

[0 0 2 2] 

m<mmirmmtzm.B^'t?> . 

LmMjm&moms&i *?mv>mM<mmz&t>?i8m 

mSlt. m 1 K^-Tck 0 ±^"^P t^r^S 15 6 
*fil-iTiJ , ?. ^Si 5 6i*itc«i7S^co3fc®'f[:'{t©|gi 

5 0*>'JtX^$ttTV^„ ^g§i 5 6F*lKfi. 
«<0#^Xf- i^'l 5 2A*ES$iX'CtJ'5, ■rc0#&-X 
X- ^'1 5 2J±, g*Sl 5 6mclES?iX^*J#SPl 5 
4(CS»$iiTV^ 0 *^S51 54^fi. I8*atg&l 5 
4A*<|&ft^-t*i'?, C:<7)aifclSg51 5 4A«, 0^ 

^.-1 5 5**««3-$:JvO>S. 

5 5cO@|&tC#V\ #B^f-y'l S2WW&Z1Xh. 
[ 0 0 2 3 ] 33| 1 5 6 rtt:JR«Sn?t:3K«-fttt^li§ 1 
5 2£0?g®Ji^rtW. fflJt0)A<*"ri- 1 6 2*<^<73^ 
*[fil5:SSl 5 6<^S#^ia]fcrnItfCiES$ixr^S. 
x^-v-^i 6 2(±. S#*(6]coMfflJBatcBX0ftJt^^ 
2*co3&fT-& 1 6 OtCt 93a*S*iTV^*. 

-yiz&mznx^t. 

[0024] ttz . 1!#S 1 5 6^^^ri6j£7)Mffl!lffit 
(i. SJ^S^lSl^jltfJt^'f HI 5 8*<«"«?i5lt^n-C 

^s. 2*o^d$r-Ai 6 o<oTag«a*, ioxr-fK 

1 5 8(;9J^iE^ri6l^^T«ffi^&^^]R0ff(t/i> 

0 fcftfc^^^-t- 1 6 2 £#4 H 1 5 8t»otlBfirr 

[0 0 2 5] 1 6 2(4.. 02^SrTJ:3K. 

(0iji.<f, 31T5?iJ) cOB&vhU y?x:KfcE?fJ$i"i*: 
14fi) O^^-vHl 66$rdi.TV^ 
HcomX'it. SSI 5 6<7)S#^Tf6j<7)1ai:^BS^ 
.r. 3/fTBl=«4P0S3t^>y H 1 6 6 5: 

[0026] &ft^-v HI 66^iSSS3tx'Jri 68 
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1 6 2<r>®®izmK ftSfcttSlflg 1 5 2cr>Wffi 

fcH»ft"w h 1 6 6»^#«osg^af*«{s (®<m 

®) 1 7 0#JB(££iT.S. mffgOn^JBtg^il 

(i. S3tx'JTl 6 8. n i:af2-rS. 
[0 0 27] @3 ( A ) 2kXf ( B ) fcjR*" £ d 

tc« =£#<9S3fciff*«i£l 7 0**gr|j£2E3r[fl]i:iI3S-$-S 

ERSflTH*. ZCOteib^ l^S<7)S5tx';71 68 

2tTawS3feX';ri 68 2 ii:3«ac0^x'JTl 6 
8 3 ifc£,k9SS:)fe-f . 
[00 28] Kft'S-y H 1 6 6,1 — 1 6 6 an «.*{i, 0 

<DMD) 5 0£«g;*.TVi&. ^tfODMD 5 0«, r— 
^•y H 1 6 6fttDMD 5 0O$UfflT^«i£rt<D«--? 

£S-?lrV£\ S-Sg^y H 1 6 6*lCDMD 5 0<0#V 
[0 0 2 9] DMD5O^ASt08t<i. %Vr^^<T> 

ajarasgs **ss3ex'jri 6 8c7>^ia*rni]fc^ 

r -< A'r V 4 %M 6 6 , 7 r A> W ftii 6 6 
i^ES* 5*utl^— •FftS-ffllE DM Ditc^S-fr 

M D 5 0 fcMtT R8*-f * $7-69 tmWZtLZ V> 

[0030] P>-Xi&67HL 7r4 ATW7feiS66 
*»felB»**Ufcl/— ^MS£¥fi : ttrSl-'>'X7 1 . ¥ 

i stcoffl^^-uvx? 3 . &x/ytmfti5iJ s n]EZ 

tLtzls—fftt: D M D±tc»«f-*iMI£ > >X7 .5 Tfll 

^rftfc H3«-S^t6]^L.TIi3tS: *<0£ £ aliases 

[003 1] DMD5 0<Dft&MMlZli % DMD 

5 0 T'RIt S ix* U— f ft £ %mimttH 15 0 C0tZ& 



m (®mytm) 5 6±c^«-rs v>>x3k5 4 % 5 s# 

E&S*VC^I>. UyX^5 4&X/5 8it, DMD 5 0 
tm%m 5 6 1 *9«SKrW«fc J: 3 fcffiH3*rt 

[0032] DMD 5 0(i, 06^-tJ:3tC. SRA 

6 2#^KJ:>9;^3*vclES£#utk<0T' 

$>*k mm (e^-b/p) £»j£-f&^&?> (putf. 6 

0 0®x8 00fi) (DUA^J—X'b&Vf-tlVZftf?- 

-b;Hc«, 8±mz&&lz$;x. t>tttzH 9 o s 5- 6 
2#i£{f£>*vC*i9. -7-f^o5 5-6 2C0«®WiT 

fe, •7^^QS7-6 2<7>Rtt^«S9 0%UUi-C$>S. 
^Jt. v^^n5^-6 2<0irr(c«i. tyfRX/z- 

T-WkZixZis V 3 vy— hCDC MO SOS RAM-fe/W 

6oa*iia$*vc*>9s ijwit/'jy?? 

[0033] DMD 5 0<OSRAM-fe^60 tf^yl' 

mm.MlzMLX±a& (mx.if± l OJg) OffiH-Cfflft 
4*16.127 (A)(i, 7^f?D57-62*^>'«SI 

x'f>z.+ccBuzm^tz#m£jkL. @7 < b ) ti, -<"f 
^ o s =7- 6 2 &*7vmTh& - amzm^tivmz 

-fe/Hc^ftSV-f ?D*7- 6 2<0ffi££, 06^f 
«£-5tC©|fflI-r6^i:(Cj:-5r, DMD 5 OtcAW^fut 
3t<±^-fn^V>f ?n$5-6 20*a#73f6j'SR*f$ 

[00 34] 3r*i, 06^5. DMD 5 0f5 — SJSrifc*: 
-7-<^D5 7-6 2^+«^X{i-aS^»JfflI$it 
T^Stt®c0—^^-r. -e*l-Pfl«DV-< ^ O S 7-6 
20^>5r7SiJffl«i:. DMD5OtC«gg?ixfc0^L^ 

>fi?nS5-6 2tcJ: 03fet*-AA<S»$ix6^ri6lC 

[003 5] DMD50li, ^C05Sifl*^iJ^Efr 

isitm^^ (fi«li»f. l- -5* > fcrtWidtfll 

* i t«^3-t*-ClISt6<7)*<*fttV\ 08 (A) &D 
MD 5 0 5-*S^$-«-!5:V^^co«-v^ 
KM3»R (S3tt'-A) 5 3tf«fcaBftH**U 08 
( B ) liDMD 5 0 »««S-^:»^>8X t*-i> 5 3 

[00 36] DMD5 0CIJ, ***rtJfcV>f ?DS 7 
— <ff9*tf. 8 0 Ofl) iE?iJ$ix^-7^ ^a£ 
5S#*f6jfc:^affl (CT^If, 6 0 Offl) 
08 ( B) (C^f-J: die, DMD 5 0$: 
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-Jx5 3<r)fcmM (j£36&) Wv + PrfK DMD 

®Zitfi:igr&<r>7£&<mr t fc , DMD5 0 $r«^$-yr^r 
[00 37] 2*:. S^ST-f^nS^-fiJtciOlsii: 

[0038] =5r*>, DMD5 0£*ii£f3-fe»-£>ffcb9K. 

too 3 9] yr^^ru^^meeit. m9lZm'ti. 
/u-r*- YX7 r -i A3 on-mimarztix^h . v 

>Ux* - r >f / n* 3 0 afiUl&tt , a Tg^H- 
*- r -f A'3 0i: |b]-T'.Bo:7 5 y KfK^/kf- 
* - H ft 7 r A A 3 0 «fc *) * $ l^ft 7 r 4 A 3 1 #<m<$r 
3*U 09 (C) £jjr$\k 3 fc, ft? 7-4 A3 KO&m 

o-c i mzsmztixi'-' r&8t&6 8wmf8.ztix\,-> 

S. SriJ, ®9 (D) lc*-TJ:pC ^3£££±jg5fcfr 
l*lfc»->T 250^eS5U^- * -T 4: LT-$ S . 
[0040] %y t4>< 3 1 eoajStSSSPJi, 09 (B) 
^•f-«tat. *ffi#¥ffi&2&co5fefiMg6 5*c«|^a 

*^S"U!3r«S«6 3#Eg3iiTn.S. #g&6 3 
<i. %7t4 A3 10igfflfc«5££-tfTI»BLr fed: 
< . 3t7 r A 3 1 OSSffi#^f* 3 ft* i o (3E8 LT 
t>.J:u. 3fe7r-f A3 lcoffi&fjgSKi, 3feS&jfeWlS<m 
■ LJK#fcL*Vv^ «a«6 3$-ffi©ri»ittc«l: 

[004 1] Z<7>MX\*. ?yy HSj&*/Jn$V^7 r-f 
A3 10i«S«§$:RPJail< l^S5>JfSA:46{c. 7 5 
•y KSsW** V^T-B?gf-ri» 2^-7/Uf-^- F3fc7 
r -f A 3 0 <?>mz-?iVtt- r >f A3 0 
fr. kftTt^W-^- Fft? r 4 J n*3 0 f 

r 4 A 3 1 <Oib3ti8a< s 7 5 -y HfiW**6 H 
&ftxmi£t h 2 yyt~7 r w a 3 0 tciS 

•&$<r^3t7T^yN'3 i<7)2-?i7)ai«j§o(a^6i{itL«) 

[004 2] Z\cn>iLotcyt7T4^\$.. mz.tt. 01 0 



j'ootiis— W£&%mvm&&ftiz. «?i-3o 

c miO^ 5 7 HS**/Jn S K ^7 r A A3 1 £ 
^f*ifctJ:»)#&ii:*<T*-5. 2 r-f A 

li. 3t7r>f A3 l<J0A*f«g®*^ 7m-K*7r 
■i A 3 0 co a}fltSH®C . W3t 7 r 4 Aco^l*^— Srf 

7r-fA3 103T3 lacOSJi. V/U^- F±7 7 
4 A 3 0 <0 3 T 3 0 a cog (il t ±$ $ T'^ S . 
[ 0 0 4 3 ] ?77 K@^# Vvfc? 

r -f A(c^ 7 >y H@**/Jn§ r 4 A£lft»3-&£& 

K*7 r >f A 3 0 cOfcbltJSgtcte^UT t «tv>. 

Hg*^/J^$ r -f A*<8«« L^«^^=5feSg^cO 
^*^^tc^r 0 . H3fc^ y Hco^ VTr^^Xtc^fS 
3^N*«^"C'#S. ^r*5, iaTT1i, 5t7r>f A3 1 
V/Pf-*- K3fe7 r A3 Ocoffiftf^ fc«rT5^ 

[0044] -T/kf-*— F*7r-f A30atV3t7r-f 
A3 1 1 LTii. XT-y/'fyf -y^XSt??^ 
i7V~ f y H^f >-r>y ^^S3t7rWyN\ Xtr«-^3K 
7r>fAcoM^T't iC^. ^{f, ^®RX3l«3e^ 
tt^co^x -y 74 >t >y ^ *W£7 r -i A^ffiv^S i fc 
^•CtS. *^C0JgS|t'{i, V/U^-H3fe7r^A 
3 05.t/3e7r-fy<3 Ki s y T>f y 9 Zg&t 
7r^AT'ftO, v/Wf-^e-h'Tt^r'f/O Oli. ^7 
•/ HS= 1 2 5jL«m, 371=2 5*im. NA=0. 
2 . A#f4§® 3— h C0j8il^= 9 9.5 %JiLhT-J> "5 s 
3e7r-fA'3Hi, ?77Kg=60Am % 37g=2 
5yjm, NA = 0. 2"C?>-S.. 

[0045] -Hftte. *JWWW)U--ir*T«. 3t7 r 

>r Ao^ 7 y hs^/Jn§ < -r* t eais^* j iijirrs . 

dco/^ao, ^7fecO»«^lg^li5 tT»®^^ 7 -y H 

iut^*4 0 5 n mcOU-if^fJi, 9 5 >y KcOi?* 
{ (?77HS-37g) /2> &800nm<0«M 

^co*M«3Kf-gJ(8§-frS^c01/2S«, SfSfflco 
1. 5yjmcO«[^lgco*n5eS:feaS$-li-S^co^l 

7 y HSS- 6 0 u m i: /Jn$ < Z t i<T$ & . 
[0046] f!U %-?t4><.3 lcO?7-y Fg<i6 0 

ivy < %&ab'w&&±tt i &tzir>i&}!mm. 

HgJ58 0/ J tm£lT* J »*L<. 6 0 m mmT** J: 0 4bF 
ij'-5r<tt>3~4/ J (m^T'S.SC:i:*^. 7t7r-fA 
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3 l<0?7<y Kgtil Ouml;XkiJ { ft£ L\\ 
[0047] U~ f^:^jL-fU6 4fi. 01 1 itTjk-t-S 

®.u-<r%m(y-rj^m.) izx^xm^tix^ 
?ijii^$it^isa («*.«• . 7<a)^-xr«^v^ 

h'XJiv-V^Vl^E- HCOG a NX¥tttfcl/— «f L 
Dl. LD2. LD3. LD4, LD5, LD6. &Tf 
LD7t. GaN^SHflsP-ifLD 1-LD70#* 
fctt&LTtStf^iifcn'J^-^uyXl 1 . 12. 1 
3. 14, 15, 16,RtM7i:. l^coS3e^^X 
2 0fc. 1 #<7>v/l^- h'3t7 r^A 3 Ofc. 

3*u5rV*. ?77Kg=60>m, n7S=50wm. 
NA=0. 2<0V/l^E— h'ft^r^'dte, 20fBt 

•y H<0^5tS$-^3S LX , r i D 

[0048] GaN^^ttl^-ifLD l-LD7lt 
&J8«£tf**£T;&jI (0ij*tf . 405nm)tft'). i 

^as^i i>mx&m (mtif. v/u-f ^- hi'—tcia 1 

OOraW. ^^;^-HU'T-f i -Cli3 0mW) "Cfc 
*. =5ri5. GaNSMNMfrP— ifLD l-LD7i LT 
3 5 0 nm-4 5 0 nmcDjfcg$5B"C. ±f£<?)4 0 
5 n mJJW^fg^Srdg^ ZV—ftm^Z £ £ 
# S. V-1f#<7)&^$J23 5 0-4 2 0 nm^i 0 
tS-tLW ffin*h&GaNi&^<*l''-1f£ffi^6fc 
V^^iTti. «S4 0 8 nmj&fimcSf i LV>. 
[0049] ±ie«0-&«[^- ^3fcjS«. 0 1 2&tf 0 1 

^4 lS-diTfcO, IB^«f£mit;#X£l§AU 

mmi±i}tix^z. 

[00 50] n -/*r-~JA OCDJgffilCJi^-^^4 2*< 
HJ&SitTiiO. <roy<-XK4 2<^)±ffit«, mat 
-h^Oy? 1 Oi:. lfc3fcP>'X2 0£fiM3rfsm5B' 
yX*JW— 4 5 i: . Y%7 r 4 '<3 0 «DA 

ltig$2:«m-f S 7 r >f ;\'^;p^-4 6 i: *9K •)#(-}-£> 
v;^*-H3t7r-fVN'3 0O{i}ltSg8Ji. 

9Hz3\$liS$tiX^h. 

[0051] h— h/o, ? l OOfflfEfcrtiny 
>-?W>X*/^-4 4^9tt{f£>*rC*3 i 9. 
>-^b>Xl 1 — 1 7*WJ$£ivO->£. y\-. yi !r_^ 
4 0O«MffiK:{iBBPrt<Jgj£S;K.. dO^PS-jaUTG 
a N£i##f4:l— if L D 1 - L D 7 t:iliBifr€^£{ft*H- 
hmgi47tf/ivy-iSi>Hz3\£lii2tiX^&. 



[0 0 5 2] Srii. 01 3{Cfc»-vcte. 0O*ISiMt£ig 
H&tltblZ. «S£7)GaN^S|«:U-ifW?*,GaN 
.aMHW(tU-irLD7fc:«)»#**ftt. 1SSfc03U> 
-^l^X^ofeniM-ry'i^Xl 7tC4>»S?&f<t 

[0053] 014Ji. ±iBrJU^-^l^>-Xl 1-1 
7 <0K 0 WtflHfrOiE liif«£St cr>X't> h . 3 'J X 
-^^Xl 1-1 7<0=g-*H:. ttSmea&fcPSBI' 

ll~17ll *$^rSj*<GaN^^flsU— !fLDl 
~LD7tf0|fe)t^<0ffi?l]^-[S] (014<O:fcfcfr|6j) tig 

$zt&±oiz. ±Mift%jic?)&pi-jjfatz®mmmztix 

[0 0 54]-*. GaN&¥SEflsW- FLDl-LD 

w^ft. jaft^rtfjfo&^D^^^Mitf i o 

* . 30° <7)4#rc**U-ift'-AB 1— B7$-56-T 
&l>-1?tfm^bh.X\^i> . Z\tLbGa.N%k*mfrV>— 

[00 55] t^-^T. #»3E^A^^^iX^^-if h* 
-A B 1 - B 7 ii. Moi d tc«W»*6<0«-3 

Cit^S. OiO. #3W-^U>X1 1 — 1 7<0 
1mm. ;ft£#4. 6mmT*0« -f-tt^CA 
Iff & V— !f t'— A B 1 ~ B 7 ^TK^rS) , 
fc'— AS«i#«0. 9mm. 2. 6mmt*S. tfc. 

3ij>-^i/yxi i-i 7<7)=g-*tf. jsmssaif ,= 

3mm. NA=0. 6. 1^ VXfegtf -/^-= 1 . 2 5m 
m-C'&&. 

[0056] m3tP>-X2 Oti. immzffiztiPiBu 
>X^3K«6$-#tf^Sr¥^^®t'lfflft< « Offio 
T. 3'J^-^i/VXl 1 — 1 7<Offi50*|6], 
3 F*(fi]{c«<. Ztit&Mttfttz&^imiilzMs&iiix 
«I<om3tl^>'X2 0«. ^ffigff 2 = 2 3m 
m.. NA=0. 2X'$>&. Zer>mt/tlyyX2 0i>. Mi. 

\i. ®mx&%&tf?x$:*:->uvfmr*>zbiz£*) 
[0057] [ffim&wcomm <xtz. ±i^emmm 

&0>miftz-o\,^xWffli-& . 

[0 0 58] ^■v^l6 2<7)«.|l3t^yHl 6 6fcii 

t*GaNS¥3ftl/-fLDl-LD70#«*>it,% 
SBfe«JBTajltLJt:^-ft*-2»Bl. B2, B3. B 
4, B5, B6, &T/B 7 3 'J 
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>UyXl 1-1 7tz£->X¥fftt(kZiX&. W*fL 
SftfcW— ft'-ABl->-B7<i. m7tl^yX2 0(: c fc 
oT&3fc$*U vm-K367T-fA3 0«3r3 0 
a^AStJgBSKJRjfrfS. 

[00 59] *MT"tt» ^W>-X1 1~1 72S. 

t v/M-t- 7 r -f ^' 3 0 i: J: r> X & 

->X±j&<7)£ dizf&tZtvtzU- ifb'-^B 1~B 7 
**, £ <av/l^*- Kft 7 r --^3 00:37*3 0 a KA 
ltLT3t7r^M*|*iS:e«U, l^k-ift'-ABtz 
^StlT7;l,ft- Kft? r 4 vs*3 0 <7>ltimfflUz& 
•^•$n^3K7 r ><3 1 JtiSfTS . 
[00601 #U— F^isjL-Mzii^T. l/-ft'- 
AB l~B7eDv/l^E-K#7-M A3 O^tt-dM 
sp* f 0. 8 5T\ GaN2v¥g#V— fLD 1-LD7 
O#SB^*>*3 0mWO^tC{i. rWftCSftSfufc 
3te7 7"fA3 l«0#x?COliT. fiWjl 8 0mW ( = 3 
OmWXO. 85X7) O^&L— »fh'— AB£f#&.r 
iiW**. «->T. 6*c9ft:7y^A3 l#7l/>ftt 

fcKwsftfcu-iraaf*6 8T<oaj?jii#n w ( = 1 

8 0mWX6)t*S. 

[0061] 7r>(ArW 3t^66<01^— !fffifltg?6 
-F3fc£ 1 #0>#7 r W A'(^S^t3fW)7 r 4 A# 

nzftzzt wx-t Kti^tzw^ *mfocoimx'mm-i- 
-s-^v-ifdKSJiigffi^t'fts^, 'j?mtL mux 

[00 6 2] mt\t. *mt*ls—f£3t7T-(^i:W 

lX^&2ttfc*<07T'f'<%mTlZ. 

l^— ft LT<iaj*3 0mW (SIJ77M H&fiOU- 

lWi$ffi3*U 3t7r-<^*i: tTJir7TS5 0/im. ? 

5<y Kill 2 5/*m, NA (HHP®:) 0. .2<07A-ft 

-K*7r 4 '<#«B3*VO »1W(7» 

$•4 8* (8X6) JHaOrf-mtTQ: £>-f . SBfeS*gtf>BD 
SfiO. 6 2mm2 (0. 675mmX0. 925m 
m) X'btfrh, V— ifajSt^6 8T<0»«i±l. 6x 
106 (W/m2) ; 3t7r>f '< l*%*)<mmii. 3. 
2X106 (W/m2) X'hh. 

[00 63] ztuztii. *mme>Mmx'&. imlk 

MO. v/Wf-^-h*3t7r'f>'N*62|rt'i^lWOffl7J5'# 
& £ t . ? ffiStSS 6 8-C^%3t«lS^BSa«i 
0. 0081mm2 (0. 325mmx0. 025m 
m)TS>&A><^ l^-ifaiS*SS6 8T^)WJe(il 2 3x 
106 (W/m2) fc&O, «»tCJt^8 OfgOiSSI 

mm*9ox i o 6 (w/m2 ) -c-fco . m&iz&'<$) 



2 8{&r>lS&mt*m&Z kWTZh. 
[00 64] ZZX\ mi 5 ( A ) JkXf ( B ) 
X , tfcfc^fg^ y H t 4m0HBfB£>S:%*t y H t <o 

0.675 mmT'fc 0 ' *HSte<0^®O^^ y 

r A at 4 3tai<^^i*<7)l!l^iE^r[ajco@{i o . o 
2 5mmT'*&. 01 5 (A) £jjr$- J: 5 «£ . t&fc?)gS 
3t^ y HTii. KM ( A* K/M*7 r A /<%M) 1 eoffc 
»5^l VWX\ D M D 3 ^ASt^S3^<OASA* 
*£<&9. IS*hLT^5fiS5^7Jfr^3K^<O^Jg 

it) tMLTt'-Ag^O^T^. 
[0065] -^T, 015 ( B ) (C^irf J; a *HiS 
cOjf^®C0SS^ y KTfi. 7r^f-'N'TU'f3feaa6 6^% 
3tfS^iJ^aEfrl^<?)S*MN$ V ^<7>T% V 6 7 $: 
iliSLTDMD 5 O^AItfS^^S^hS < 0: 
0 , »S*t LT^SEffl 5 6^ASt-fS3t*^JK^hS 

®®ffl&mz#m-f$>M&.m&znz>zktfxz&. & 
j> •? . imx't>& . c: ^j-rti, »3Bnt=«»snfc 1 

ffi^--f X{il 0//mX 1 OumX'$>&. ^irtJ. DMD 
«RS*«E<OS^i@5!I^T3b-S.*^ 121 5 (A) RU 

[0066] i mfttoniw— >izm tr^mm?-* 

tf. DMD5 0^^^$^^fc@^L=6rv^^>'h^-9^c 
A7l5fi, 3>-ha-^rtco7l^— A^^yic— 

JSS-2<S ( K-y h^feiiOWIlS) VmL1iT-9?*> 

[0067] Xdf-^^- 1 6 2fcL ^L=SrV^|gaj^a(C 
«k0. J^>f HI 5 8(C?ft-5-CI>J^SE^f|S]£0±^fflfl*^T 

*&Ztl£:Wffi t -?lZ&3\,->X&my£^>y H 1 6 6ft 

X *) . &K§iT^©Jffllfi^tcS^^T«-S7t^ y H 1 6 
6«:dmd 5 o«o-7>f ^o* ^-o^^^y^-^^l 

[0068] 7T'<J-\Tl"<y6M6 6fre>DMD5 0lZ 

4. sstc^o^isMbist^iSi sooars («ai3tffi) 

56±izmi&^fih. ZOZolzLX. yrA^TUA 
ym6 efre 3 \mztitzi'-*ritimmmz*>*7 2 
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tlX, %fflt&ffl<KZl 5 0#DMD 5 0<7)W8Wm&.b 

®m®<nwmm& (fSftxyri 68) x-mxztixm 

CfcKiO, 3&KftttVJtl 5 Otf)&®*<IiJjfc&$i-u 
F 1 6 6 1 7 0#?Bl£$ 

[0 0 6 9] 121 6 (A) &X/ (B) l:^J:^(;, * 
StflPHBflrci*. DMD50CI1 ±*aE*|6jtCV-f i? 

(Wi-tf. 8 OOlx i o oyj) *fft*>lEi&$*tS i 3 
[0070] 01 6 (A) {C7jr$\k3fc:, DMD50O 
<, 01 6 (B) ^Srfi^C:, D M D 5 0 OJgfStegJ- 

[0071]DMD5 0O7-?ffiI8Kfc:lilH4!W% 

n; tt i 9-f ^aowjjMftWK'Sr*. — #, 

[00 72] mtt£, 6 0 0fficovW^a5 7-5"JcO 

t jtiw* t 1 9 -f o 3 «x< satr s i 1 1>< 

I0*>\ g"Jj©62rr6|fc:5 0 0mm<7>«&£-l 7» 
10 0ttftfWWB-*-*«*tC«, 

?SE3n*Jfc: 5 0 0 mm<0®#£ 9#"TSI*t»^ 6 . 
[00 7 3] ffiffl-rSv^f^oS^-^J^, «H5>. grj 

-tCflo 2 0 0 JST**** L < . 1 0 lSLhTB.0 1 0 0 

HBSO^BftStel 5umX 1 SjumT***^, DM 
D5 0O<sEffl^(=^g:-^Si:, 1 2mmx 150«m 
JSLtCao 1 2 mm X 3 mm«T«0««##£ L < . 1 
2mmx 1 5 0^tmJJUi-ca.-Ol 2mmx 1 . 5mm£l 

[0074] figffli-6-s"f ;os 5-5"J«^R*<±feffia 
tc&htf. 01 7 (A) at/ (B) tz^-tXoiz, yr 



6 7T*¥ff*fl:l/C, DMD 5 O&ffiUf-f 

(i, DMD-5O09flM1IMfcHk*&£2:«fff±Ui. 

[00 7 5J— DMD5 0±«W&S-£*&t:-.* 

DMD5 0t:AJ«-«3lS«<Oftfl»»**<* 
0 . 5 6 (c*5<t S3fet'-A<7)^gilg#}£< 4 

*>T#*L<5rn. fi^lf 4"?-f ^oS^-yiJo 
3»A J 2 0 0jaT*^PiSLStfO«^*^»^ LV\ Srfc, 

d m d itsMistn&sssBBa^vh h tK m 1 1 ( a > 

[00 76] A#r-M 6 2»cJ:*liaoBBaEfc:J: , 5 
1 JKWBMbWHT-*-* b , 1 6 2 Ji, 

^v^fgi^BtciO. #4 F l 5'8te»->T«±«fiH= 

#>4JECj££*S!ift-r4. mz, HSL^vvBi*— ^fci 

OU-^^'Ja-l 5 5«rI3«6$Hi-C#K^ : r->'*l 
5 2 *J5fj£MnrS*, MSKfCttWR 1 5 0 vmKM» 

5 0T«Jtf. *LT, ^iicoB^T-^^v DMD 
5 0 iz&m $ titefflfji: L^u>hD-5 A* $ *IS 
t, U*. X^f^r-M e21>zkZ>me&tm±>tl&. t 
coZotz. &£&lz£i>&X (Wit) bXr-iSrt&T 

[0077] lkm o » *9m<mm<mm& 

HSU. ±»*rr6ifc:-7-f ?o5 5-**8 0 OMMd 
10^5£^Ifi]K:6OOIiIS?!l§ 
*l7tDMD$-fiSi.T^S*»\ 3^F0-5£J: 9-a&0 

1 7-f o^saesjs^a^ ^r?. . ctittzx ommx- 

[0 0 78] 4*:. DMDifflm-hKMK., -^iftU- 

•at^T-f^u-f^easfflt^Tv^^oT. what 

fc*«T#§. JSC, «-7r^^ ; 3tiS[^ai^^#<^l) 
C t X\ »flo»* fc«Xc,6»Sr7 r .-f v^jieaHK 

[ 0 0 7 9 ] W=. *H*SO^®T'«. 3t7 r >f />*<0dS 
S**g<55^7 •/ FS«:A8«g<0? 5 •/ FSi 0 fc/h* < L 
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[0 0 80] ±ie<OHJfec^HST<i. DMDtfr? 

x\ $£fflm.zm<-ti>zttfTZ&. 

[ 0 0 8 1 ] <Jcfc\ JJLhiKBBL^ISSfiO^So^eCTt 
-3Vvti»Pft-S. [flBfMHBaSWS*] ±iB«0^Sfe^ 

[0082] ±m<omm<ommTii. ^.m^m^t l 

TDMDS:{i^^5t^.>/H(coV»'ClttBaL«:*^ Mt 
MEMS (Micro Electro Mechanical Systems) ? 
4 TCD&fSB&m? ( SLM ; Spacial Light Modulate 

r) m&%mhmz x o m&jt*$mth%&mi- 

(PLZTff)^SMx+'^ (FLC)tfp, ME 

±izamztuz£mmmz*i L-®<owm&z&m-rz 

[0083] MEMSfctf. I CgB£To-b*£ 

W&b L*:v-f 9 o-7y->/gf(;J; Z>H7 o-*M 

[0084] [V— WS] 7r-f/<7W 

»*t<. lpsec~l 0 0nsec##£L<, lpsec~3 

0 0psecA*j: LV*. GaNjft¥*flcl'-' if 

COD (Catastrophic Optical Damage) bBf&tl 

htmMmvtimtfz. t» < . mae-rfc o . i ps 

ec— 3 0 Opsec0VW'.XfBt>&5t;:9@f£-C$ £. 
[00 85] [f&(r>8%M~imiSiZ7rctJ:diz. ±_ 

1 ElVJteJBflUBffllS 15 0 $: jfeSE LT t 

«k<. 01 9 (A) (B) (Cijrf J; o.iz, A**-)- 

1 6 2£X*fo/vj££Lfc», 1 6 2S-Y^|6j 



■V-M 6 2«18IS<OS3e^"y H 1 6 6 £{S;iT^£>. 
[0086] — 3<^%r/l'£jfflEft-*36fflB£r 

[0087] mm. *m&m&(?>m--mm*im® 

m&thZbbL. 1 B!g<Q^T&BKttftOtttNft* 
[0088] *fc..H30 (A) I^KtJ;^:, SSSfcfl 

muzmm^^mmioAx-m^tth^cr)^ 

3etTl>J:vt. MSI 0 2i:BSl 04fcl#tffttMRfc 
1M»'«'J:3C^S(cKM$fiTv^. 03 0 (A) 
«S3tffil*co— ^«r^* { . 0<li<fl 0 073W^DM 

atCiKtTR3t««S' 1 0 073ffl«Offi*fc:4r8iW--5.-i: 

[0 089] 4-*\ inBO3telET..H3 0 <B) t=n% 
fi5C.Il Wfo—TtzMk* S»* 102 
U 20H*»aFC. 03 0 (C) C*fJ:d(c:, Sg2 
(0/;i^-7i:SfSIf l o 4 $-^3tf« . Z.fi\,zX 

[00903 i®s<niE&x'wmi,zm%:%tihmi<7>r 
j\,-7<owmwi±iimmzmmLx&t>-fJ 2@aco^ 

[0091] ±E«awitf>»iBifl5K3aeBTtt. 
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Sick 0^8iJ$<X!tfi^cll3t^--&c: fcJiJt«W^ 

[oo92j iizmmtmi mBxm^cti&mt 

&ftT&%<y>UWB0>8&W£.}5"Xmfc ®-ft£4T 
[0093] ffi£Mtt*H*CSX-*-& 9-f >SS#, X 

mm®mi.zmfcmfe<r>7 * ?-&mnLfi:®fiizm^ 
xmuWLmm&zn. juB*ttzt5ttsmaEa0>9t&# 

mL^thZb-ffTZhnX'. atltft^tSIt 
[0094] [m^U—fmS <tt&) 3 JJfi^HSfeO 

[ 0 0 9 5 ] tK, WkV&ft&Zffittiftmt LX 

<±. mz.&* ffl2otzm-£$iz, h-b/D'y^io 

0±tC. MR Wz-lZ. 7fi) tO^ yr^^f*^- 
ifLD l~LD7^ffi5iJL^U— fTUJZm^ZZb 
02 1 (A) CiRr*, (flijitf. 
5ffl) tfO^Jt^l 1 Oa*5m^T|6]tCie?lJ$^^-vr 
#^?;W-**b*f.f U--T1 1 OtfjD&ft.T^*. V 
* -r b'f -f -if 1 1 0 1± . if- y 7-«<^^«£ U- 

f=*-\-b'f tf 1 1 0K$*#j&feLa<=5r&*: 
1 0 a«0W*5fflUlTi:-rS^»iL 

[0096] *%BB<7)S^ y KTti* i<0-?/tf-*A> 
t'-r-f l^-1f 1 1 O-^ 02 1 (B) fcijcrj:?^ b 
— h7\i ^10 0±lC, «»<0V/W-4f"Vfc*f 4 U— 
If 11 0 **g-f -y 7<r>?&£A 1 1 0 a<0gj?fj;frf6] kPIt 



[00 97] ifc. ^ttb—WfcWi. M«0f7T« 

(ffl*.fcr. 3®) (Dftft&l 1 0 a f-y7*#tf> 
^H-^+t'f^-fl 1 0$-fii^^S[U-^© 

**b'f 4 U— «f llOt, 1 :*:cOV/Pf H3t7 r 
•0*1 30 ft£U>Xl 20 *«;i.Tlirt'S*l 
T^S. 7;^-vt'f^-f 1 1011 f| 
Wm&tfA 0 5 nmOGa N^W— f ^-f ^- 

[0098] ±3d.<r>ffitfLX\&. ~?)V** -v b'f ^ U— f 

1 1 0C0«St<O»iSl 1 0ai0#^*>f>ailtt7tU- 
ifb'-^B^^rJi, SytWyXl 2 0tcJ;-5T^S 
tl. -7)V^-\i%yT4^\ 3 0C03T1 3 0at;A 
irr&. 371 3 0at;AltL^l^— ^r'f 

[0099] V/l^-Jf a- b'-f>f b— +f 110 <7)im.<7m 
3t>S 1 1 0 a Sr . H3t7 r >f v< l 3 00 

2 0i:LT, ^ft-H*7 7'fA'i3 0t0371k 

L t ^^©Stoei l'^, -v b'f 

m 1 0*^<Dtliltb'-A«-^^Stte^SKS:®rt<7) 
*T3 'J ^ - h o •/ F U >X*m^& Z b t3 J; 0 % 
U— ifb'— ^— t<)E7T-fAl 3 0<^cOte 

^S&*Sr±(f «. >! i; #-e# * . 
[010 0] 02 3fcr^rrj:5tc. 1SS!t (Pi 

3ffl) Of£fc££t§;ifc-?/Pf^b'f -rl/- Tl 
10*ffl^, t-h/D^l 1 l_Bc*t» (M^fif, 
9fl) 0-7;Pf^-lrb*x A W-f 1 1 0* { SVH^fap@ 
TE?iJ§it^U— fTU4 1 4 0 Sr<ii.^i!feV~if^ 

m*m^$>zbt)<x'Zi>. mkwvsf-*-*^ 

•f 1 1 0*i v ,#f -/r«0^3t^l 1 0aOE?iWl*Ii:P 
t ^r6]tcffi?ij $ ttX @«$ <1T <- v§ . 

[oioi] 02 3ic*-r^i^-if3tjs«d:, rr 
u-i 1 4 o t . ^-^b-f ^ u— f iio i,znm 

H140 fc1S8ttf)l'>'XTW 114 
ilJt 1*<0Q7 Y\sSX\ 1 3t. l2|s:co-7;l^-^-K 
ft^W'N'l 30i;, i*l/yXl 20t, SriiiTffi 
j£$*l-0->&. l/VXTl/'f 1 14»i, v;Uf^r-\»b-f 
-f U-1T1 1 OOj^^cStJCLTtlSSt^v^^aU^ 

[0102] IMinmfSLX'lt. ^StOV/Ufdi-Vb'f 

^fl 1 0<0lS»<O?&3fejSil 0 a<0«-/?*»^aiMLyt: 
W-ifb'-ABO#^rJ±, o-y FU>X1 1 3CJ: OHt 
^IfiJtm^Sfl^, W>XTW 1 14^7-f i? 
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f-*— FM£ 7 TA i < 1 3 0 co a T 1 3 0 a |C ASf-f & . 
371 3 0aKAItL*:U-1f3fti, ft^T-f^rtSe 

[0103] stcteco-&»w— ^tS<0CT$:^-r. CCO 
?*M$. 02 4 ( A ) T&Xf ( B ) iZTjk-t «k 3 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Mitsuzo form equipment equipped with an exposure arm head characterized by 
providing the following, and a migration means to which relative displacement of this exposure 
arm head is carried out to an oil level of said photoresist A molding tub which holds a photoresist 
Susceptor for supporting a molding object prepared possible [ rise and fall ] in this molding tub 
Laser equipment which irradiates a laser beam A space light modulation element which 
modulates a laser beam by which the pixel section of a large number from which a light 
modulation condition changes according to a control signal respectively was arranged in the 
shape of two-dimensional on a substrate, and was irradiated from said laser equipment, Optical 
system which carries out image formation of a control means controlled by control signal which 
generated each of two or more pixel sections of the number fewer than all the numbers of the 
pixel section arranged on said substrate according to exposure information, and the laser beam 
modulated in each pixel section to an oil level of a photoresist held in said molding tub 
[Claim 2] The pixel section controlled by said control means is Mitsuzo form equipment 
according to claim 1 which is the pixel section contained to a field where lay length 
corresponding to the predetermined direction is longer than lay length which intersects said 
predetermined direction. 

[Claim 3] The Mitsuzo form equipment according to claim 1 or 2 constituted from the fiber 
bundle light source arranged the shape of the fiber array light source or a bundle by which it had 
two or more fiber light sources which carry out outgoing radiation of the laser beam by which 
incidence was carried out from an incidence edge of an optical fiber in said laser equipment from 
the outgoing radiation edge, and each of a point in an outgoing radiation edge of two or more of 
these fiber light sources emitting light was arranged in the shape of an array. 
[Claim 4] Mitsuzo form equipment according to claim 3 as said optical fiber, a core diameter is 
uniform, and using an optical fiber with a diameter of a clad of an outgoing radiation edge smaller 
than a diameter of a clad of an incidence edge. 

[Claim 5] The Mitsuzo form equipment according to claim 3 or 4 which constituted said fiber light 
source from any one fiber light source of following the (1) - (3). 

A fiber characterized by providing the following (1) Two or more semiconductor laser One optical 
fiber Condensing optical system which a laser beam by which outgoing radiation was carried out 
from each of two or more of said semiconductor laser is condensed [ optical system ], and 
combines a condensing beam with an incidence edge of said optical fiber The condensing 
optical-system light source which semiconductor laser of the ******** fiber light source (2) and 
(1) condenses a laser beam by which outgoing radiation was carried out to multi-cavity laser 
equipped with a point of fiber light source (3) plurality which is multi-cavity laser equipped with 
two or more points emitting light emitting light, and one optical fiber from each of two or more of 
said points emitting light, and makes combine a condensing beam with an incidence edge of said 
optical fiber 

[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the Mitsuzo form 
equipment which exposes a photoresist about Mitsuzo form equipment by the light beam 
especially modulated by the space light modulation element according to image data, and molds a 
three-dimension model. 
[0002] 

[Description of the Prior Art] In recent years, the rapid prototyping & manufacturing which 
exposes a photoresist for the three-dimension configuration created by three dimensional CAD 
by the virtual space on a computer by the light beam with the spread of three-dimensional-CAD 
(Computer Aided Design) systems based on CAD data, and molds a three-dimension model is 
used. In this rapid prototyping & manufacturing, slice CAD data at intervals of predetermined on 
a computer, and create two or more cross-section data, and based on each cross-section data, 
scan the surface of a liquefied photoresist by the laser beam, it is made to harden in the shape 
of a layer, the laminating of the resin hardening layer is carried out one by one, and a three- 
dimension model is molded. As the Mitsuzo form method, the liquefied photoresist is stored in 
the tub of an upper part open sand mold, and the free oil-level method which carries out the 
laminating of the resin hardening layer is learned widely, carrying out sequential settlement of the 
molding table arranged near the oil level of a photoresist from the free oil level of resin. 
[0003] Conventionally, as shown in the base, the present condition and the trouble of "Marutani 
[ Yoji ]:rapid prototyping & manufacturing, mold technology, volume [ 7th ] No. 10, pp 18-23, and 
1 992", there were what scans with a laser plotter method, and a thing which scans with a 
movable mirror method in the Mitsuzo form equipment used for this rapid prototyping & 
manufacturing. 

[0004] The Mitsuzo form equipment by the laser plotter method is shown in drawin g 28 . With 
this equipment, the laser beam oscillated from the laser light source 250 reaches XY plotter 256 
through the optical fiber 254 equipped with the shutter 252, and is irradiated by the oil level 266 
of the photoresist 262 in a container 260 from XY plotter 256. Moreover, the location of the 
direction of X of XY plotter 256 and the direction of Y is controlled by XY positioning device 258 
equipped with X positioning device 258a and Y positioning device 258b. Therefore, the 
photoresist 262 of the predetermined portion of an oil level 266 can be stiffened by carrying out 
on-off control of the laser beam irradiated from XY plotter 256 by the shutter 252 according to 
cross-section data, moving XY plotter 256 in the direction of X, and the direction of Y. 
[0005] However, with the Mitsuzo form equipment by the laser plotter method, there is a 
problem that there is a limit in shutter speed or the passing speed of a plotter, and molding takes 
long duration. 

[0006] Next, the Mitsuzo form equipment by the movable mirror method using the conventional 
galvanometer mirror is shown in drawin g 29 . With this equipment, it is reflected by the X-axis 
rotation mirror 272 and the Y-axis rotation mirror 274, and a laser beam 270 is irradiated by the 
photoresist 262. The X-axis rotation mirror 272 controls the location of the direction of Y of an 
exposure location by the Y-axis rotation mirror 274 rotating the X-axis for the location of the 
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direction of X of an exposure location as the axis of rotation by rotating the Z-axis as the axis of 
rotation. Compared with a laser plotter method, a scan speed can be raised by this movable 
mirror method. 

[0007] However, also in the Mitsuzo form equipment by the movable mirror method, even if it 
performs rapid scanning of 2 - 12 m/s in order to scan at a minute laser spot for example, 
molding — molding of the three-dimension model of a 10-centimeter cube degree takes no less 
than 8-24 hours time amount — has taken long duration. Moreover, since a laser beam 270 is 
reflected only when incidence is carried out to the Y-axis rotation mirror 274 at an angle of a 
predetermined range, an exposure field is limited. Then, in order to extend an exposure field, 
when the Y-axis rotation mirror 274 is arranged in the high location distant from the photoresist 
262, the path of a laser spot becomes large, positioning accuracy worsens, and there is a 
problem that molding precision falls. Moreover, although an exposure range is expanded also 
when angle of rotation of the Y-axis rotation mirror 274 is enlarged, positioning accuracy 
worsens similarly and a pincushion error increases. Furthermore, there is also a problem with 
complicated adjustment of optical system, such as distortion amendment and optical-axis 
adjustment, that optical system is complicated and the whole equipment is enlarged in the 
Mitsuzo form equipment using a galvanometer mirror. 

[0008] Moreover, as a laser light source, the ultraviolet-rays laser light source of high power is 
used, also in the Mitsuzo form equipment by which method, in addition to the maintenance of 
exchange of a tube etc. being troublesome, it is expensive and raises the price of Mitsuzo form 
equipment, although gas laser, such as argon laser, or the solid state laser by THG (the 3rd 
higher harmonic) was common, incidental facilities, such as a chiller for cooling, are required for 
gas laser, and the whole equipment enlarges it conventionally. In THG solid state laser, it was the 
pulse operation of a Q switch, and repeat speed was slow and unsuitable to high-speed 
exposure. Moreover, in order to use THG light, in addition to the ability not to carry out a high 
increase in power of the wavelength conversion efficiency bad, the thing of high power had to be 
used as excitation semiconductor laser, and cost was very high. 

[0009] In view of this problem, the Mitsuzo form equipment which carries out multiplex exposure 
is proposed [ pixel ] by JP,1 1-138645,A according to two or more preparations and two or more 
light sources in the light source which can irradiate an exposure field at the spot of bigger size 
than a single pixel. With this equipment, since multiplex exposure of the pixel is carried out 
according to two or more light sources, since the output of each light source may be small, it 
can use cheap light emitting diode (LED) as the light source. 

[0010] However, with Mitsuzo form equipment given in JP.1 1-138645A there is also a problem 
that actuation has much futility in order to be unable to use it for high definition molding since 
the spot size of each light source is larger than a single pixel, and to carry out multiplex 
exposure of the pixel according to two or more light sources, and molding takes long duration. 
Moreover, there is also a problem that the exposure section is enlarged because the number of 
the light sources increases. Furthermore, even if it carries out multiplex exposure with the 
output quantity of light of LED, there is also a possibility that sufficient resolution may not be 
obtained. 

[0011] Accomplishing this invention in view of the trouble of the above-mentioned conventional 
technology, the purpose of this invention is to offer the Mitsuzo form equipment in which high- 
speed molding is possible. Other purposes of this invention are to offer the Mitsuzo form 
equipment in which high definition molding is possible. 
[0012] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose the Mitsuzo 
form equipment of this invention A molding tub which holds a photoresist, and susceptor for 
supporting a molding object prepared possible [ rise and fall ] in this molding tub, Laser 
equipment which irradiates a laser beam, and a space light modulation element which modulates 
a laser beam by which the pixel section of a large number from which a light modulation 
condition changes according to a control signal respectively was arranged in the shape of two- 
dimensional on a substrate, and was irradiated from said laser equipment, A control means 
controlled by control signal which generated each of two or more pixel sections of the number 



http://www4.ipdl jpo.gojp/cgi-bin/tranj/veb_cgi_ejje 



2004/03/03 



3/19 s<—is 



fewer than all the numbers of the pixel section arranged on said substrate according to exposure 
information, It is characterized by having an exposure arm head including optical system which 
carries out image formation of the laser beam modulated in each pixel section to an oil level of a 
photoresist held in said molding tub, and a migration means to which relative displacement of this 
exposure arm head is carried out to an oil level of said photoresist. 

[0013] With the Mitsuzo form equipment of this invention, while carrying out image formation of 
the laser beam modulated in each pixel section of a space light modulation element of an 
exposure arm head to an oil level of a photoresist held in said molding tub, scan exposure of the 
oil level of a photoresist held in a molding tub is carried out by carrying out relative displacement 
of this exposure arm head to an oil level of said photoresist with a migration means. Exposed 
resin is hardened and a hardening resin layer is formed. After carrying out 1 stratification of the 
hardening resin layer, in order to support a molding object, susceptor prepared in a molding tub is 
dropped, the new resin surface is formed, and the following hardening resin layer is formed 
similarly. Thus, the laminating of a repeat and the hardening resin layer is carried out for 
hardening of resin, and descent of susceptor one by one, and a three-dimension model is molded. 

[0014] In the Mitsuzo form equipment of this invention, it controls by control signal which 
generated each of two or more pixel sections of the number fewer than all the numbers of the 
pixel section arranged on the substrate about a space light modulation element of an exposure 
arm head according to exposure information. That is, a part of pixel sections are controlled, 
without controlling all of the pixel sections arranged by substrate. For this reason, the number of 
the pixel section to control decreases and it becomes shorter than a case where a transfer rate 
of a control signal transmits a control signal of all the pixel sections. By this, a modulation rate 
can be made quick and high-speed molding is attained. 

[0015] As for the pixel section controlled by said control means, in above Mitsuzo form 
equipment, it is desirable that it is the pixel section contained to a field where lay length 
corresponding to the predetermined direction is longer than lay length which intersects said 
predetermined direction. By using the pixel section of a long field in the array direction of a point 
of laser equipment emitting light, the number of exposure arm heads to be used can be reduced. 
[0016] Moreover, in above Mitsuzo form equipment, it can have two or more fiber light sources 
which carry out outgoing radiation of the laser beam by which incidence was carried out from an 
incidence edge of an optical fiber in said laser equipment from the outgoing radiation edge, and 
each of a point in an outgoing radiation edge of two or more of these fiber light sources emitting 
light can consist of the fiber array light sources arranged-dimensional [ 1 ] or in the shape of a 
two dimensional array. Moreover, each of a point in an outgoing radiation edge of two or more of 
these fiber light sources emitting light may consist of the fiber bundle light sources arranged in 
the shape of a bundle. A high increase in power can be attained by array-ization or bundle-izing. 
As said optical fiber, a core diameter is uniform and it is desirable that a diameter of a clad of an 
outgoing radiation edge uses an optical fiber smaller than a diameter of a clad of an incidence 
edge. 

[0017] A multiplexing laser light source which it multiplexs [ laser light source ] and carries out 
incidence of the laser beam to an optical fiber as each fiber light source which constitutes the 
fiber array light source etc. is desirable. High brightness and high power can be obtained by 
considering as a multiplexing laser light source. Moreover, in order to obtain the same optical 
output, there are few numbers of an array-ized optical fiber, they end, and are low cost. 
Furthermore, since there are few numbers of an optical fiber, a luminescence field at the time of 
array-izing becomes still smaller (high brightness is formed), a case where a space light 
modulation element is used partially — high, by using the brightness fiber array light source and 
the fiber bundle light source, a laser beam can be irradiated efficiently at a use portion, and a 
laser beam can be irradiated by the Takamitsu density. Thereby, a high speed and high definition 
exposure, and molding are attained. For example, molding of a detailed configuration of 1- 
micrometer order is also possible. 

[0018] for example, a laser beam by which outgoing radiation was carried out to two or more 
semiconductor laser, two or more semiconductor laser, and one optical fiber from each of two or 
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more of said semiconductor laser in the fiber light source is condensed, and it can come out with 
condensing optical system which combines a condensing beam with an incidence edge of said 
optical fiber, and can constitute, moreover, a laser beam by which outgoing radiation was carried 
out to multi-cavity laser equipped with two or more points emitting light and one optical fiber 
from each of two or more of said points emitting light in the fiber light source is condensed, and 
it may come out with condensing optical system which combines a condensing beam with an 
incidence edge of said optical fiber, and you may constitute. Furthermore, a laser beam by which 
outgoing radiation was carried out from each of a point of two or more multi-cavity laser 
emitting light is condensed, and you may combine with one optical fiber. 
[0019] A liquid-crystal shutter array from which a liquid crystal cell of a digital micro mirror 
device (DMD) with which a micro mirror of a large number which can change an angle of a 
reflector was arranged in the shape of two-dimensional, and was respectively constituted on a 
substrate as a space modulation element used for above Mitsuzo form equipment according to a 
control signal, and a large number which can intercept the transmitted light according to a 
control signal respectively was arranged in the shape of two-dimensional and which it consisted 
of on a substrate can use. By exposing by many channels using a space light modulation element 
equipped with much pixel sections like DMD, power distributes and heat distortion is prevented. 
[0020] As laser equipment used for above Mitsuzo form equipment, what irradiates a laser beam 
with a wavelength of 350-450nm is desirable. For example, laser equipment which irradiates a 
laser beam with a wavelength of 350-450nm can consist of using GaN system semiconductor 
laser for semiconductor laser. A rate of light absorption of a photoresist can be made to 
increase sharply by using a laser beam with a wavelength of 350-450nm compared with a case 
where a laser beam of an infrared wavelength field is used. Since a laser beam with a wavelength 
of 350-450nm is short wavelength, its photon energy is large, and changing into heat energy is 
easy. Thus, a laser beam with a wavelength of 350-450nm has a large rate of light absorption, 
and since conversion to heat energy is easy, it can perform hardening of a photoresist, i.e., 
molding, at a high speed. A wavelength range region of a laser beam has desirable 350-420nm. 
Wavelength of 405nm is desirable at especially a point of using low cost GaN system 
semiconductor laser. 

[0021] In addition, above Mitsuzo form equipment can be constituted as Mitsuzo form equipment 
of a multi-head method equipped with two or more exposure arm heads. Improvement in the 
speed of molding is further attained by forming a multi-arm head. 
[0022] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained to 
details with reference to a drawing. 
(Gestalt of the 1 st operation) 

As the Mitsuzo form equipment concerning the gestalt of operation of [configuration of Mitsuzo 
form equipment] this invention is shown in drawin g 1 , the upper part is equipped with the 
container 156 which carried out the opening, and the liquefied photoresist 150 is held in the 
container 156. Moreover, in the container 156, the plate-like rise-and-fall stage 152 is arranged, 
and this rise-and-fall stage 152 is supported by the supporter 154 arranged out of a container 
156. Male screw section 154A is prepared in the supporter 154, and the leading screw 155 by 
which this male screw section 154A was made pivotable with the drive motor which is not 
illustrated is screwed in it. The rise-and-fall stage 152 goes up and down with rotation of this 
leading screw 155. 

[0023] In the oil-level upper part of the photoresist 152 held in the container 156, the box-like 
scanner 162 turns the longitudinal direction in the direction of a short hand of a container 156, 
and is arranged. The scanner 162 is supported by two support arms 160 attached in the both- 
sides side of the direction of a short hand. In addition, the scanner 162 is connected to the 
controller which controls this and which is not illustrated. 

[0024] Moreover, the guide 158 prolonged in the direction of vertical scanning is respectively 
formed in the both-sides side of the longitudinal direction of a container 156. the lower limit 
section of two support arms 160 — this guide 158 — the direction of vertical scanning — 
meeting — a round trip — it is attached movable, in addition, the driving gear which is not in this 
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Mitsuzo form equipment a drawing example for driving a scanner 162 along with a guide 158 with 
the support arm 1 60 is formed. 

[0025] The scanner 162 is equipped with the exposure arm head 166 of plurality (for example, 14 
pieces) arranged so that the shape of an abbreviation matrix shown in drawin g 2 (for example, 
three-line five trains). In this example, four exposure arm heads 166 have been arranged to the 
3rd line by relation with the width of face of the direction of a short hand of a container 156. In 
addition, when each exposure arm head arranged by eye n train of the m-th line is shown, it is 
written as exposure head 1 66mn. 

[0026] The exposure area 168 by the exposure arm head 166 has the shape of a rectangle which 
uses the direction of vertical scanning as a shorter side. Therefore, the band-like exposed field 
(hardening field) 170 is formed in the oil level of a photoresist 152 every exposure arm head 166 
with migration of a scanner 1 62. In addition, when the exposure area by each exposure arm head 
arranged by eye n train of the m-th line is shown, it is written as exposure area 168mn. 
[0027] Moreover, as shown in drawin g 3 (A) and (B), each of the exposure arm head of each line 
arranged in the shape of Rhine is predetermined-gap(the gestalt of this operation natural- 
numbei — twice of the long side of exposure-area, twice )-shifted in the array direction, and is 
arranged in it so that the band-like exposed field 170 may be located in a line that there is no 
crevice in the direction of vertical scanning, and the direction which intersects perpendicularly. 
For this reason, the portion which cannot be exposed between the exposure area 1681 1 of the 
1st line and the exposure area 16812 can be exposed by the exposure area 16821 of the 2nd 
line, and the exposure area 16831 of the 3rd line. 

[0028] The exposure arm head 1661 1 - 166mn(s) of each are equipped with the digital micro 
mirror device (DMD) 50 as a space light modulation element which modulates the light beam by 
which incidence was carried out for every pixel according to image data, as shown in drawin g 4 , 
drawin g 5 (A), and (B). This DMD50 is connected to the controller equipped with the data- 
processing section and a mirror drive control section which is not illustrated. The control signal 
which carries out drive control of each micro mirror in the field which should control DMD50 by 
the data-processing section of this controller every exposure arm head 166 based on the 
inputted image data is generated. In addition, about the field which should be controlled, it 
mentions later. Moreover, based on the control signal generated in the image-data-processing 
section, the angle of the reflector of each micro mirror of DMD50 is controlled by the mirror 
drive control section every exposure arm head 1 66. In addition, if attached to control of the 
angle of a reflector, it mentions later. 

[0029] The mirror 69 which turns to DMD50 the laser beam which penetrated the lens system 67 
which amends the laser beam by which outgoing radiation was carried out from the fiber array 
light source 66 which equipped the optical incidence side of DMD50 with the laser outgoing 
radiation section in which the outgoing radiation edge (point emitting light) of an optical fiber was 
arranged by the single tier along the direction of a long side of the exposure area 1 68 and the 
corresponding direction, and the fiber array light source 66, and is made to condense on DMD, 
and the lens system 67, and is reflected is arranged. 

[0030] The lens system 67 consists of a lens 71 which carries out parallel Guanghua of the laser 
beam by which outgoing radiation was carried out from the fiber array light source 66, one pair of 
combination lenses 73 amended so that the quantity of light distribution of a laser beam by 
which parallel Guanghua was carried out may become homogeneity, and a condenser lens 75 
which condenses on DMD the laser beam by which quantity of light distribution was amended. 
The portion into which the portion near the optical axis of a lens extended the flux of light to the 
array direction of a laser outgoing radiation edge, and the combination lens 73 separated from 
the optical axis contracted the flux of light, and it has the function to pass light as it is to this 
array direction and the direction which intersects perpendicularly, and a laser beam is amended 
so that quantity of light distribution may become uniform. 

[0031] Moreover, the lens systems 54 and 58 which carry out image formation of the laser beam 
reflected by DMD50 on the scan layer (exposed field) 56 of a photoresist 150 are arranged at the 
light reflex side of DMD50. Lens systems 54 and 58 are arranged so that DMD50 and the 
exposed field 56 may serve as relation [ **** ]. 
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[0032] DMD50 is the mirror device constituted by arranging the pixel which is the minute mirror 
of a large number (for example, 600 pieces x 800 pieces) which the minute mirror (micro mirror) 
62 is supported with a stanchion, is arranged on the SRAM eel (memory cell) 60, and constitute 
a pixel (pixel) in the shape of a grid, as shown in drawin g 6 . The micro mirror 62 supported to 
the stanchion is formed in the topmost part, and the material with high reflection factors, such 
as aluminum, is vapor-deposited in the surface of the micro mirror 62 by each pixel. In addition, 
the reflection factor of the micro mirror 62 is 90% or more. Moreover, directly under the micro 
mirror 62, the SRAM eel 60 of CMOS of the silicon gate manufactured with the production line of 
the usual semiconductor memory through the stanchion containing a hinge and a yoke is 
arranged, and the whole is constituted by the monolithic (one apparatus). 

[0033] If a digital signal is written in the SRAM eel 60 of DMD50, the micro mirror 62 supported 
to the stanchion will be leaned in the range of whenever [ **alpha ] (for example, **10 degrees) 
to the substrate side with which DMD50 has been arranged focusing on the diagonal line. 
Drawin g 7 (A) shows the condition of having inclined to whenever [ +alpha / whose micro mirror 
62 is an ON state ], and drawin g 7 (B) shows the condition of having inclined to whenever [ - 
alpha / whose micro mirror 62 is an OFF state ]. Therefore, according to a picture signal, the 
light by which incidence was carried out to DMD50 is reflected in the inclination direction of 
each micro mirror 62 by controlling the inclination of the micro mirror 62 in each pixel of DMD50 
to be shown in drawin g 6 . 

[0034] In addition, a part of DMD50 is expanded to drawin g 6 , and an example in the condition 
that the micro mirror 62 is controlled whenever [ +alpha ], or whenever [ -alpha ] is shown in it. 
On-off control of each micro mirror 62 is performed by the controller which was connected to 
DMD50 and which is not illustrated. In addition, the light absorption object (not shown) is 
arranged in the direction in which a light beam is reflected by the micro mirror 62 of an OFF 
state. 

[0035] Moreover, as for DMD50, it is desirable to make it incline slightly and to arrange so that 
the shorter side may accomplish the direction of vertical scanning and the predetermined angle 
theta (for example, 1 degree - 5 degrees). Drawin g 8 (A) shows the scan locus of the reflected 
light image (exposure beam) 53 by each micro mirror when not making DMD50 incline, and 
drawin g 8 (B) shows the scan locus of the exposure beam 53 at the time of making DMD50 
incline. 

[0036] Although the group (for example, 600 sets) array of many micro mirror trains in which 
many (for example, 800 pieces) micro mirrors were arranged by the longitudinal direction at 
DMD50 is carried out in the direction of a short hand As shown in drawin g 8 (B), by making 
DMD50 incline, the pitch P1 of the scan locus (scanning line) of the exposure beam 53 by each 
micro mirror can become narrower than the pitch P2 of the scanning line when not making 
DMD50 incline, and resolution can be raised sharply. On the other hand, since the tilt angle of 
DMD50 is minute, the swath width W1 when not making the swath width W2 and DMD50 at the 
time of making DMD50 incline incline is abbreviation identitas. 

[0037] Moreover, the same scanning-line top will be exposed in piles by different micro mirror 
train (multiplex exposure). Thus, by multiplex exposure being carried out, the slight amount of an 
exposure location can be controlled and high definition exposure can be realized. Moreover, a 
slight quantity of exposure position control can tie the knot between two or more exposure arm 
heads arranged in the main scanning direction without a level difference. 
[0038] In addition, the same effect can be acquired, even if it carries out [ predetermined 
****** ] each micro mirror train in the direction of vertical scanning, and the direction which 
intersects perpendicularly and arranges it alternately instead of making DMD50 incline. 
[0039] As shown in drawin g 9 , it has the laser module 64 of plurality (the gestalt of this 
operation six pieces), and, as for the fiber array light source 66, the end of a multimode optical 
fiber 30 is combined with each laser module 64. As the optical fiber 31 with the diameter of a 
clad smaller than a multimode optical fiber 30 as a multimode optical fiber 30 with the same and 
core diameter is combined with the other end of a multimode optical fiber 30 and it is shown in 
drawin g 9 (C), it is arranged by one train along the main scanning direction where the direction of 
vertical scanning and the outgoing radiation edge (point emitting light) of an optical fiber 31 cross 
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at right angles, and the laser outgoing radiation section 68 is constituted. In addition, as shown in 
drawin g 9 (D), the point emitting light can also be arranged in two trains along a main scanning 
direction. 

[0040] The outgoing radiation edge of an optical fiber 31 is being put and fixed to the support 
plate 65 of two sheets with the flat surface as shown in drawin g 9 (B). Moreover, in order to 
protect the end face of an optical fiber 31, the transparent guard plates 63, such as glass, are 
arranged at the optical outgoing radiation side of an optical fiber 31. A guard plate 63 may be 
stuck with the end face of an optical fiber 31, may be arranged, and it may be arranged so that 
the end face of an optical fiber 31 may be sealed. Although it is easy to collect dust for optical 
density highly and it tends to deteriorate, the outgoing radiation edge of an optical fiber 31 can 
delay deterioration while being able to prevent adhesion of the dust to an end face by arranging 
a guard plate 63. 

[0041] In order that the diameter of a clad may arrange the outgoing radiation edge of the small 
optical fiber 31 in one train without a crevice in this example A multimode optical fiber 30 is 
accumulated between two multimode optical fibers 30 with which the diameter of a clad adjoins 
in a large portion. The outgoing radiation edge of the optical fiber 31 combined with the 
accumulated multimode optical fiber 30 is arranged so that it may be inserted between two 
outgoing radiation edges of the optical fiber 31 combined with two multimode optical fibers 30 
with which the diameter of a clad adjoins in a large portion. 

[0042] Such an optical fiber can be obtained by combining the optical fiber 31 with the small 
diameter of a clad with a length of 1-30cm with a part for the point by the side of the laser beam 
outgoing radiation of the multimode optical fiber 30 with the large diameter of a clad in same 
axle, as shown in drawin g 10 . Welding is carried out and two optical fibers are combined so that 
the incidence end face of the medial axis of both optical fibers of an optical fiber 31 may 
correspond with the outgoing radiation end face of a multimode optical fiber 30. The path of core 
31a of an optical fiber 31 is the same magnitude as the path of Core 30 a of a multimode optical 
fiber 30 as mentioned above. 

[0043] Moreover, length may combine with the outgoing radiation edge of a multimode optical 
fiber 30 the short optical fiber to which the optical fiber with the diameter of a clad it is short 
and large was made to carry out welding of the optical fiber with the small diameter of a clad 
through a ferrule, an optical connecter, etc. By joining together removable using a connector 
etc., when an optical fiber with the small diameter of a clad is damaged, exchange for a point 
becomes easy, and the cost which the maintenance of an exposure arm head takes can be 
reduced. In addition, below, an optical fiber 31 may be called the outgoing radiation edge of a 
multimode optical fiber 30. 

[0044] As a multimode optical fiber 30 and an optical fiber 31, any of a step index mold optical 
fiber, a gray TEDDO index mold optical fiber, and a compound-die optical fiber are sufficient. For 
example, the step index mold optical fiber by Mitsubishi Cable Industries, Ltd. can be used. With 
the gestalt of this operation, a multimode optical fiber 30 and an optical fiber 31 are step index 
mold optical fibers, a multimode optical fiber 30 is more than permeability =99.5% of diameter =of 
clad125micrometer, core diameter =25micrometer, NA=0.2, and an incidence end-face coat, and 
optical fibers 31 are diameter =of clad60micrometer, core diameter =25micrometer, and NA=0.2. 
[0045] Generally, in the laser beam of an infrared region, if the diameter of a clad of an optical 
fiber is made small, a propagation loss will increase. For this reason, the suitable diameter of a 
clad is determined according to the wavelength range region of a laser beam, about 1 in case of 
making about [ in the case of making the infrared light of a 800nm wavelength range region 
spread the thickness {(diameter of clad-core diameter) /2) of a clad ] 1/2, and infrared light of 
1 .5-micrometer wavelength range region for communication link spread in laser beam with a 
wavelength of 405nm by which propagation loss's decreased, so that wavelength was short, and 
outgoing radiation was carried out from GaN system semiconductor laser/4 [ however, ] — even 
if — a propagation loss hardly increases. Therefore, the diameter of a clad can be made small 
with 60 micrometers. 

[0046] However, the diameter of a clad of an optical fiber 31 is not limited to 60 micrometers. 
Although the diameter of a clad of the optical fiber currently used for the conventional fiber light 
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source is 125 micrometers, since the depth of focus becomes deeper in order that brightness 
may go up so that the diameter of a clad becomes small, the diameter of a clad of a multimode 
optical fiber has desirable 80 micrometers or less, its 60 micrometers or less are more desirable, 
and its 40 micrometers or less are still more desirable. On the other hand, since at least 3-4 
micrometers of core diameters are required, the diameter of a clad of an optical fiber 31 has 
desirable 10 micrometers or more. 

[0047] The laser module 64 is constituted by the multiplexing laser light source (fiber light 
source) shown in drawin g 1 1 . The plurality by which array immobilization of this multiplexing 
laser light source was carried out on the heat block 10 The GaN system semiconductor laser 
LD1, LD2, LD3, LD4, LD5, LD6, and LD7 of the horizontal multimode of the (for example, shape) 
of seven chip, or a single mode, the collimator lenses 11,12, 13, 14, 15, 16, and 17 prepared 
corresponding to each of the GaN system semiconductor laser LD1-LD7, one condenser lens 20, 
and one multimode optical fiber 30 — since — it is constituted. In addition, the number of 
semiconductor laser is not limited to seven pieces. Diameter =of clad60micrometer, a core 
diameter = it is possible to carry out incidence of no less than the 20 semiconductor laser light, 
to the multimode optical fiber of 50 micrometers and NA=0.2, the necessity quantity of light of 
an exposure arm head can be realized, and an optical fiber number can be reduced more to it. 
[0048] All oscillation wavelength is in common (for example, 405nm), and all the maximum output 
of the GaN system semiconductor laser LD1-LD7 is also in common (for example, multimode 
laser 100mW and single mode laser 30mW). In addition, as GaN system semiconductor laser LD1- 
LD7, it is the wavelength range of 350nm - 450nm, and laser equipped with oscillation 
wavelength other than the above-mentioned 405nm can be used. The wavelength range region of 
a laser beam has more desirable 350-420nm. The wavelength of 408nm is desirable at especially 
the point of using low cost GaN system semiconductor laser. 

[0049] The above-mentioned multiplexing laser light source is contained with other optical 
elements in the box-like package 40 in which the upper part carried out the opening, as shown in 
drawing 12 and drawing 13 . The hermetic seal of the above-mentioned multiplexing laser light 
source is carried out into the closed space (closure space) formed with a package 40 and the 
package lid 41 by equipping the package 40 with the package lid 41 created so that the opening 
might be closed, introducing closure gas after degassing processing, and closing the opening of a 
package 40 with the package lid 41. 

[0050] The base board 42 is being fixed to the base of a package 40, and said heat block 1 0, the 
condensing lens holder 45 holding a condenser lens 20, and the fiber electrode holder 46 holding 
the incidence edge of a multimode optical fiber 30 are attached in the upper surface of this base 
board 42. The outgoing radiation edge of a multimode optical fiber 30 is pulled out out of the 
package from the opening formed in the wall surface of a package 40. 

[0051] Moreover, the collimator lens holder 44 is attached in the side of the heat block 10, and 
collimator lenses 11-17 are held. A opening is formed in the horizontal wall surface of a package 
40, and the wiring 47 which supplies drive current to the GaN system semiconductor laser LD1- 
LD7 through this opening is pulled out out of the package. 

[0052] In addition, in drawin g 13 , in order to avoid complicated-ization of drawing, a number is 
given only to GaN system semiconductor laser LD7 among two or more GaN system 
semiconductor laser, and the number is given only to the collimator lens 17 among two or more 
collimator lenses. 

[0053] Drawin g 14 shows the transverse-plane configuration of the installation portion of the 
above-mentioned collimator lenses 11-17. Each of collimator lenses 11-17 is formed in the 
configuration which cut off the field including the optical axis of the circular lens equipped with 
the aspheric surface long and slender at the parallel plane. The collimator lens of this ** length 
configuration can be formed by carrying out mold shaping of resin or the optical glass. Close 
arrangement of the collimator lenses 11-17 is carried out in the array direction of the above- 
mentioned point emitting light so that the array direction (longitudinal direction of drawin g 14 ) of 
the point of the GaN system semiconductor laser LD1-LD7 emitting light and the length 
direction may cross at right angles. 

[0054] On the other hand as GaN system semiconductor laser LD1-LD7, it has the barrier layer 
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whose luminescence width of face is 2 micrometers, and the laser which emits laser beams B1- 
B7 respectively in the condition that the flare angles of a direction parallel to a barrier layer and 
a right-angled direction are 10 degrees and 30 degrees respectively, for example is used. These 
GaN(s) system semiconductor laser LD1-LD7 is arranged so that the point emitting light may be 
located in a line with one train in the direction parallel to a barrier layer. 

[0055] Therefore, the direction where a flare angle is large will carry out incidence of the laser 
beams B1-B7 emitted from each point emitting light in accordance with the length direction to 
each collimator lenses 1 1-1 7 of a ** length configuration in the condition that the direction 
where a flare angle is small is in agreement with the cross direction (the length direction and 
direction which intersects perpendicularly), as mentioned above. That is, the width of face of 
each collimator lenses 11-17 is 1.1mm, length is 4.6mm, and the beam diameters of horizontal 
[ of the laser beams B1-B7 which carry out incidence to them ], and a perpendicular direction 
are 0.9mm and 2.6mm respectively. Moreover, each of collimator lenses 11-17 is focal distance 
f1=3mm, NA=0.6, and lens arrangement pitch =1 .25mm. 

[0056] A condenser lens 20 cuts off a field including the optical axis of the circular lens equipped 
with the aspheric surface long and slender at an parallel plane, is long in the array direction of 
collimator lenses 11-17, i.e., a horizontal direction, and is formed in it and the right-angled 
direction at the short configuration. This condenser lens 20 is focal distance f2=23mm and 
NA=0.2. This condenser lens 20 is also formed by carrying out mold shaping of resin or the 
optical glass. 

[0057] [Actuation of Mitsuzo form equipment], next actuation of the above-mentioned Mitsuzo 
form equipment are explained. 

[0058] In each exposure arm head 166 of a scanner 162, parallel Guanghua of the laser beam B1 
which carried out outgoing radiation in the state of emission light from each of the GaN system 
semiconductor laser LD1-LD7 which constitutes the multiplexing laser light source of the fiber 
array light source 66, B-2, B3, B4, B5, B6, and each of B7 is carried out by the corresponding 
collimator lenses 11-17. It is condensed with a condenser lens 20 and the laser beams B1-B7 by 
which parallel Guanghua was carried out are converged on the incidence end face of Core 30 a 
of a multimode optical fiber 30. 

[0059] Condensing optical system is constituted by collimator lenses 11-17 and the condenser 
lens 20, and multiplexing optical system is constituted from this example by the condensing 
optical system and multimode optical fiber 30. That is, outgoing radiation is carried out from the 
optical fiber 31 which the laser beams B1-B7 condensed as mentioned above carried out 
incidence to Core 30 a of this multimode optical fiber 30, and spread the inside of an optical 
fiber, and it was multiplexed by one laser beam B, and was combined with the outgoing radiation 
edge of a multimode optical fiber 30 with the condenser lens 20. 

[0060] In each laser module, the joint effectiveness to the multimode optical fiber 30 of laser 
beams B1-B7 can obtain the multiplexing laser beam B with an output of 180mW 
(=30mWx0.85x7) about each of the optical fiber 31 arranged in the shape of an array, when each 
output of the GaN system semiconductor laser LD1-LD7 is 30mW in 0.85. Therefore, the output 
in the laser outgoing radiation section 68 by which six optical fibers 31 were arranged in the 
shape of an array is about 1W (=180mWx6). 

[0061] The point of high brightness emitting light is arranged along the main scanning direction 
by the laser outgoing radiation section 68 of the fiber array light source 66 at the single tier this 
passage. Since the conventional fiber light source which combines the laser beam from single 
semiconductor laser with one optical fiber was low-power output, if an a large number train array 
was not carried out, a desired output was not able to be obtained, but since the multiplexing 
laser light source used with the gestalt of this operation is high power, it can obtain a desired 
output in a a small number of train, for example, one train. 

[0062] for example, by the conventional fiber light source combined by 1 to 1, semiconductor 
laser and an optical fiber Usually, since the laser of an output the degree of 30mW (milli watt) is 
used as semiconductor laser and the core diameter of 50 micrometers, 125 micrometers of 
diameters of a clad, and the multimode optical fiber of NA (numerical aperture)0.2 are used as an 
optical fiber If it is going to obtain the output of about 1 W (watt), 48 multimode optical fibers 
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(8x6) must be bundled. Since the area of a luminescence field is 2 (0.675mmx0.925mm) 0.62mm, 
1.6x106 (W/m2) and the brightness per optical fiber of the brightness in the laser outgoing 
radiation section 68 are 3.2x106 (W/m2). 

[0063] On the other hand, with the gestalt of this operation, the output of about 1 W can be 
obtained with six multimode optical fibers, and since the area of the luminescence field in the 
laser outgoing radiation section 68 is 2 (0.325mmx0.025mm) 0.0081mm, the brightness in the 
laser outgoing radiation section 68 is set to 123x106 (W/m2), and can attain about 80 times as 
many high brightness-ization as this compared with the former, as mentioned above. Moreover, 
the brightness per optical fiber is 90x106 (W/m2), and can attain about 28 times as many high 
brightness-ization as this compared with the former. 

[0064] Here, with reference to drawin g 15 (A) and (B), the difference in the depth of focus of the 
conventional exposure arm head and the exposure arm head of the gestalt of this operation is 
explained. The path of the direction of vertical scanning of the luminescence field of the bundle- 
like fiber light source of the conventional exposure arm head is 0.675mm, and the path of the 
direction of vertical scanning of the luminescence field of the fiber array light source of the 
exposure arm head of the gestalt of this operation is 0.025mm. With the conventional exposure 
arm head, as shown in drawin g 15 (A), since the luminescence field of the light source (bundle- 
like fiber light source) 1 is large, the angle of the flux of light which carries out incidence to 
DMD3 becomes large, and the angle of the flux of light which carries out incidence to a scan 
layer 5 as a result becomes large. For this reason, a beam diameter tends to grow fat to the 
condensing direction (gap of the direction of a focus). 

[0065] On the other hand, with the exposure arm head of the gestalt of this operation, as shown 
in drawin g 15 (B), since the path of the direction of vertical scanning of the luminescence field of 
the fiber array light source 66 is small, the angle of the flux of light which passes a lens system 
67 and carries out incidence to DMD50 becomes small, and the angle of the flux of light which 
carries out incidence to a scan layer 56 as a result becomes small. That is, the depth of focus 
becomes deep. In this example, the path of the direction of vertical scanning of a luminescence 
field has increased about 30 times over the past, and can obtain the depth of focus equivalent to 
an abbreviation diffraction limit. Therefore, it is suitable for exposure of a minute spot. The 
effect to this depth of focus is so remarkable that the necessity quantity of light of an exposure 
arm head is large, and effective. In this example, the 1 -pixel size projected on the exposure side 
is 10micrometerx10micrometer. In addition, although DMD was the space modulation element of 
a reflective mold, drawing 15 (A) and (B) were taken as the development, in order to explain 
optical relation. 

[0066] The image data according to the exposure pattern for one layer is inputted into the 
controller which was connected to DMD50 and which is not illustrated, and is once memorized by 
the frame memory in a controller. This image data is data which expressed with binary (existence 
of record of a dot) the concentration of each pixel which constitutes an image. 
[0067] A scanner 162 is moved to the downstream with constant speed from the upstream of 
the direction of vertical scanning along with a guide 158 by the driving gear which is not 
illustrated. Initiation of migration of a scanner 162 generates a control signal every exposure arm 
head 166 based on the image data to which reading appearance of the image data of every two 
or more lines memorized by the frame memory was carried out one by one, and reading 
appearance was carried out in the data-processing section. And based on the generated control 
signal, on-off control of each of the micro mirror of DMD50 is carried out by the mirror drive 
control section every exposure arm head 1 66. 

[0068] If a laser beam is irradiated by DMD50 from the fiber array light source 66, image 
formation of the laser beam reflected when the micro mirror of DMD50 was an ON state will be 
carried out by lens systems 54 and 58 on the oil level (exposed field) 56 of a photoresist 150. 
Thus, the laser beam by which outgoing radiation was carried out from the fiber array light 
source 66 is turned on and off for every pixel, and a photoresist 1 50 is exposed per pixel of the 
number of use pixels of DMD50, and the abbreviation same number (exposure area 168), and 
hardens. Moreover, by moving a scanner 162 with constant speed, vertical scanning of the oil 
level of a photoresist 150 is carried out, and the band-like hardening field 170 is formed every 
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exposure arm head 1 66. 

[0069] To be shown in drawin g 16 (A) and (B), with the gestalt of this operation, although 600 
sets of micro mirror trains in which 800 micro mirrors were arranged in the main scanning 
direction are arranged by DMD50 in the direction of vertical scanning, to it, it controls by the 
gestalt of this operation so that only some micro mirror trains (for example, 800 piece x100 train) 
drive by the controller 51. 

[0070] As shown in drawin g 1 6 (A), the micro mirror train arranged in the center section of 
DMD50 may be used, and as shown in drawin g 16 (B), the micro mirror train arranged at the edge 
of DMD50 may be used. Moreover, when a defect occurs to some micro mirrors, the micro mirror 
train used according to a condition may be changed suitably, such as using the micro mirror train 
which the defect has not generated. 

[0071] Since there is a limit in the processing data rate of DMD50 and the modulation rate per 
line is determined in proportion to the number of pixels to be used, the modulation rate per line 
becomes quick by using only some micro mirror trains. In the case of the exposure method to 
which relative displacement of the exposure arm head is continuously carried out to an exposure 
side on the other hand, it is not necessary to all use the pixel of the direction of vertical 
scanning. 

[0072] For example, when using only 300 of 600 sets of micro mirror trains, as compared with 
the case where 600 sets is all used, it can become irregular quickly the twice per line. Moreover, 
when using only 200 of 600 sets of micro mirror trains, as compared with the case where 600 
sets is all used, it can become irregular quickly 3 times per line. Namely, a 500mm field can be 
exposed in 17 seconds in the direction of vertical scanning. Moreover, when using only 100 sets, 
it can become irregular quickly 6 times per line. Namely, a 500mm field can be exposed in 9 
seconds in the direction of vertical scanning. 

[0073] It is ten or more and 200 or less are desirable, the number of the micro mirror trains to 
be used, i.e., the number of the micro mirror arranged in the direction of vertical scanning, is ten 
or more, and 100 or less are more desirable. Since it is 15micrometerx15micrometer, when the 
area per [ equivalent to 1 pixel ] micro mirror is converted into the use field of DMD50, it is more 
than 12mmx150micrometer, and the field not more than 12mmx3mm is desirable, it is more than 
12mmx150micrometer, and the field not more than 12mmx1.5mm is more desirable [ area ]. 
[0074] If the number of the micro mirror trains to be used is in the above-mentioned range, as 
shown in drawing 1 7 (A) and (B), abbreviation parallel Guanghua of the laser beam by which 
outgoing radiation was carried out from the fiber array light source 66 can be carried out by the 
lens system 67, and DMD50 can be irradiated. As for the exposure field which irradiates a laser 
beam by DMD50, it is desirable that it is in agreement with the use field of DMD50. If an 
exposure field is larger than a use field, the use effectiveness of a laser beam will fall. 
[0075] On the other hand, although it is necessary to make small the path of the direction of 
vertical scanning of the light beam which makes it condense on DMD50 according to the number 
of the micro mirror arranged in the direction of vertical scanning according to the lens system 
67, since the angle of the flux of light which carries out incidence to the number of the micro 
mirror trains to be used being less than ten at DMD50 becomes large and the depth of focus of 
the light beam in a scan layer 56 becomes shallow, it is not desirable. Moreover, 200 or less have 
the desirable number of the micro mirror trains to be used from a viewpoint of a modulation rate. 
In addition, although DMD was the space modulation element of a reflective mold, drawin g 17 (A) 
and (B) were taken as the development, in order to explain optical relation. 

[0076] After hardening for one layer is completed by one vertical scanning with a scanner 162, a 
scanner 162 returns to the zero which is in the maximum upstream along with a guide 158 with 
the driving gear which is not illustrated. Next, a leading screw 155 is rotated with the drive motor 
which is not illustrated, specified quantity descent of the rise-and-fall stage 152 is carried out, a 
part for the hard spot of a photoresist 150 is sunk into the bottom of an oil level, and the hard 
spot part upper part is filled with the liquefied photoresist 150. And if the image data of the 
following layer is inputted into the controller which was connected to DMD50 and which is not 
illustrated, vertical scanning with a scanner 162 will be performed again. Thus, a three-dimension 
model is formed by repeating the exposure (hardening) by vertical scanning, and descent of a 
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stage to a part for a repeat deed and a hard spot. 

[0077] Since the Mitsuzo form equipment of the gestalt of this operation is controlled so that 
only some micro mirror trains drive by the controller although the micro mirror train in which 800 
micro mirrors were arranged in the main scanning direction is equipped with DMD arranged 600 
sets in the direction of vertical scanning as explained above, compared with the case where all 
micro mirror trains are driven, the modulation rate per line becomes quick. Thereby, exposure at 
a high speed and molding are attained. 

[0078] Moreover, since the deep depth of focus can be obtained and an optical high density 
output is obtained while being high power, since the fiber array light source of the high 
brightness which arranged the outgoing radiation edge of the optical fiber of a multiplexing laser 
light source in the shape of an array is used for the light source which illuminates DMD, it can 
mold to a high speed and a high definition. Furthermore, the number of the fiber light sources 
required in order to obtain a desired output decreases, and low cost-ization of Mitsuzo form 
equipment is attained because the output of each fiber light source becomes large. 
[0079] Especially, with the gestalt of this operation, since the diameter of a clad of the outgoing 
radiation edge of an optical fiber is made smaller than the diameter of a clad of an incidence 
edge, the diameter of a light-emitting part becomes smaller, and much more high brightness- 
ization of the fiber array light source is attained. Thereby more high definition molding is attained. 

[0080] In addition, although the gestalt of the above-mentioned operation explained the example 
which drives the micro mirror of DMD partially Even if it uses long and slender DMD by which the 
micro mirror of a large number which can change the angle of a reflector was respectively 
arranged in the shape of two-dimensional according to the control signal on a substrate with the 
lay length longer than the lay length which intersects said predetermined direction corresponding 
to the predetermined direction Since the number of the micro mirror which controls the angle of 
a reflector decreases, a modulation rate can be made quick. 

[0081] Next, the modification of the gestalt of the operation explained above is explained. 
Although the gestalt of operation of the space modulation element] above of [others explained 
the example which drives the micro mirror of DMD partially Even if it uses long and slender DMD 
by which the micro mirror of a large number which can change the angle of a reflector was 
respectively arranged in the shape of two-dimensional according to the control signal on a 
substrate with the lay length longer than the lay length which intersects said predetermined 
direction corresponding to the predetermined direction Since the number of the micro mirror 
which controls the angle of a reflector decreases, a modulation rate can be made quick. 
[0082] Although the gestalt of the above-mentioned operation explained the exposure arm head 
equipped with DMD as a space modulation element For example, a MEMS (Micro Electro 
Mechanical Systems) type space modulation element (SLM;Spacial Light Modulator), By using a 
part of pixel sections to all the pixel sections arranged on the substrate, also when space 
modulation elements other than MEMS types, such as an optical element (PLZT element), a 
liquid crystal light shutter (FLC), etc. which modulate the transmitted light according to the 
electro-optical effect, are used Since the modulation rate per pixel and per 1 horizontal- 
scanning Rhine can be made quick, the same effect can be acquired. 

[0083] In addition, MEMS is the generic name of the sensor of the micro size by the micro- 
machining technology based on IC manufacture process, an actuator, and the detailed system 
that integrated the control circuit, and the MEMS type space modulation element means the 
space modulation element driven by electric machine actuation using electrostatic force. 
[0084] The [laser drive method] Each GaN system semiconductor laser contained in the fiber 
array light source may carry out a continuation drive, and may carry out a pulse drive again. By 
exposing by the laser beam by which the pulse drive was carried out, thermal diffusion is 
prevented and a high speed and high definition molding are attained. The shorter one of pulse 
width is desirable, its 1psec-100ns is desirable, and its 1psec - 300psec is more desirable. In 
addition, it is hard to produce failure of the optical outgoing radiation end face called COD 
(Catastrophic Optical Damage), and GaN system semiconductor laser is high-reliability, and can 
also realize easily pulse width of 1psec - 300psec. 
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[0085] As are shown in exposure method] drawin g 18 besides [, and the whole oil-level surface 
of a photoresist 150 may be scanned by 1 time to the direction of X with a scanner 162 and it is 
shown in drawin g 19 (A) and (B) like the gestalt of the above-mentioned operation A scan and 
migration are repeated and you may make it scan the whole oil-level surface by the scan of 
multiple times as one step of scanners 162 is moved in the direction of Y and it scans in the 
direction of X, after scanning a scanner 162 in the direction of X. In addition, the scanner 162 is 
equipped with 18 exposure arm heads 166 in this example. 

[0086] Generally in the Mitsuzo form method of molding a three-dimension model, the curing 
shrinkage accompanying hardening of resin and the hardening contraction by being cooled by 
ordinary temperature and the resin which became an elevated temperature by the heat of 
polymerization generated at the time of hardening being distorted occur, and there is a problem 
that distortion and molding precision fall [ a molding object ] by contraction accompanying these 
hardening. When exposing to coincidence the field which contains two or more pixels especially 
(field exposure) and molding to plate-like, a molding object will curve to the down side to the 
direction of a laminating at a convex. In order to prevent generating of distortion by such 
hardening contraction, it is desirable to divide an exposure field into two or more fields, and to 
carry out sequential exposure. 

[0087] For example, after supposing that the multiple-times scan of the same oil level of a 
photoresist is carried out, exposing the border line of a molding configuration by the 1st scan 
and stiffening a photoresist, generating of distortion is prevented by exposing the interior of a 
border line by the scan of the 2nd henceforth, and stiffening a photoresist. 

[0088] Moreover, as shown in drawin g 30 (A), an exposure field may be divided into many pixels, 
many of these pixels may be divided into two groups, the 1st group who consists of pixels 102 
which do not adjoin mutually, and the 2nd group who consists of pixels 104 which do not adjoin 
mutually, and scan exposure may be carried out for every group. The pixel 102 and the pixel 104 
are arranged by turns so that a checker may be constituted. Although a part of exposure field is 
shown in drawin g 30 (A), when the exposure arm head equipped with 1 million-pixel DMD, for 
example is used, an exposure field can be divided into 1 million pixels according to the number of 
pixels of DMD. 

[0089] First, by the 1st scan, as shown in drawing 30 (B), the pixel 102 belonging to the 1st 
group is exposed, and as shown in drawing 30 (C), the pixel 104 belonging to the 2nd group is 
exposed by the 2nd scan. Thereby, the crevice between a pixel and a pixel is filled and the whole 
surface of the exposure field of the oil level of a photoresist is exposed. 

[0090] The 1st group's pixels exposed by coincidence by the 1st scan do not adjoin mutually, 
and the 2nd group's pixels exposed by coincidence by the 2nd scan do not adjoin mutually. Thus, 
since the adjoining pixel is not exposed by coincidence, distortion by hardening contraction does 
not spread to the adjoining pixel. That is, although the distortion by hardening contraction 
becomes large as it spreads an exposure field and a considerable distortion will occur when 
exposing the whole exposure field to coincidence, in this example, hardening contraction is 
produced only in 1 pixel and the distortion by hardening contraction is not spread to the 
adjoining pixel. Thereby, in a laminating molding object, generating of distortion is controlled 
notably and molding of it with high degree of accuracy is attained. 
[0091] In the aligner of the gestalt of the above-mentioned operation, the oil level of a 
photoresist can be exposed by the pattern of arbitration by one scan with a scanner. Therefore, 
the thing into which it was divided by the scan of multiple times and to expose for every field is 
comparatively easy. 

[0092] Generally as a liquefied photoresist used in a [photoresist] Mitsuzo form, the urethane 
acrylate system resin hardened by the optical radical polymerization reaction and the epoxy 
system resin hardened by the optical cationic polymerization reaction are used. Moreover, in 
ordinary temperature, it is in the gel state, and if heat energy is given by laser radiation, the 
photoresist of the sol-gel-transformation mold transferred to a sol condition can be used. By the 
Mitsuzo form method using the photoresist of a sol-gel-transformation mold, since it hardens by 
exposing in the molding side of the gel state rather than being liquefied, there is an advantage 
that a molding object is formed into gel resin and there is no necessity of molding the support 
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portion and joining segment for supporting a molding object. 

[0093] When performing the Rhine exposure and area exposure which expose a predetermined 
field to coincidence, it is desirable to use for the photoresist of the above-mentioned sol-gel- 
transformation mold the resin which added the thermally conductive filler. Thermal diffusion 
nature is demonstrated by adding a thermally conductive filler, and generating of the heat 
distortion in a molding object is prevented. Especially, in the photoresist of a sol-gel- 
transformation mold, since homogeneity can be distributed without making a filler sediment unlike 
usual resin, thermal diffusion nature is maintainable. 

[0094] Although the gestalt of operation of the laser equipment (light source)] above of [others 
explained the example using the fiber array light source equipped with two or more multiplexing 
laser light sources, laser equipment is not limited to the fiber array light source which array-ized 
the multiplexing laser light source. For example, the fiber array light source which array-ized the 
fiber light source equipped with one optical fiber which carries out outgoing radiation of the laser 
beam by which incidence was carried out from the single semiconductor laser which has one 
point emitting light can be used. 

[0095] Moreover, as the light source equipped with two or more points emitting light, as shown in 
drawing 20 , the laser array which arranged the semiconductor laser LD1-LD7 of the shape of a 
chip of plurality (for example, seven pieces) can be used on the heat block 100, for example. 
Moreover, the chip-like multi-cavity laser 1 10 which is shown in drawin g 21 (A) and with which 
emitting light point 1 10a of plurality (for example, five pieces) was arranged in the predetermined 
direction is known. Since the multi-cavity laser 1 10 can arrange the point emitting light with a 
sufficient location precision compared with the case where chip-like semiconductor laser is 
arranged, it tends to multiplex the laser beam by which outgoing radiation is carried out from 
each point emitting light. However, since it will become easy to generate bending on the multi- 
cavity laser 1 10 at the time of laser manufacture if the point emitting light increases, as for the 
number of emitting light point 1 10a, considering as five or less pieces is desirable. 
[0096] With the exposure arm head of this invention, as shown in this multi-cavity laser 1 10 and 
drawin g 21 (B), the multi-cavity laser array by which two or more multi-cavity laser 1 1 0 was 
arranged in the same direction as the array direction of emitting light point 1 10a of each chip 
can be used as laser equipment (light source) on the heat block 100. 

[0097] Moreover, a multiplexing laser light source is not limited to what multiplexs the laser beam 
by which outgoing radiation was carried out from the semiconductor laser of the shape of two or 
more chip. For example, as shown in drawin g 22 , the multiplexing laser light source equipped 
with the multi-cavity laser 1 10 of the shape of a chip which has emitting light point 1 10a of 
plurality (for example, three pieces) can be used. This multiplexing laser light source is equipped 
with the multi-cavity laser 110, one multimode optical fiber 130, and a condenser lens 120, and is 
constituted. For example, oscillation wavelength can constitute the multi-cavity laser 110 from a 
GaN system laser diode which is 405nm. 

[0098] With the above-mentioned configuration, it is condensed with a condenser lens 1 20 and 
incidence of each of the laser beam B which carried out outgoing radiation from each of two or 
more emitting light point 1 10a of the multi-cavity laser 1 10 is carried out to core 130a of a 
multimode optical fiber 130. The laser beam which carried out incidence to core 130a spreads 
the inside of an optical fiber, and it is multiplexed by one and it carries out outgoing radiation to 
it. 

[0099] two or more emitting light point 1 10a of the multi-cavity laser 110 — the core diameter 
of the above-mentioned multimode optical fiber 130, and abbreviation — while installing in equal 
width of face — as a condenser lens 120 — the core diameter of a multimode optical fiber 130, 
and abbreviation — the joint effectiveness to the multimode optical fiber 130 of a laser beam B 
can be gathered by using the convex lens of an equal focal distance, and the rod lens which 
collimates the outgoing radiation beam from the multi-cavity laser 1 10 only in a field 
perpendicular to the barrier layer. 

[0100] Moreover, as shown in drawing 23 , the multiplexing laser light source equipped with the 
laser array 140 by which the multi-cavity laser 1 10 of plurality (for example, nine pieces) was 
mutually arranged at equal intervals on the heat block 1 1 1 can be used using the multi-cavity 
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laser 1 10 equipped with the point of plurality (for example, three pieces) emitting light. Two or 
more multi-cavity laser 1 10 is being arranged and fixed in the same direction as the array 
direction of emitting light point 1 10a of each chip. 

[0101] The multiplexing laser light source shown in drawing 23 is equipped with one rod lens 113 
arranged between the laser array 140, two or more lens arrays 1 14 which each multi-KIYAPI tee 
laser 1 10 was made to correspond, and have been arranged, and the laser array 140 and two or 
more lens arrays 114, one multimode optical fiber 130, and a condenser lens 120, and is 
constituted. The lens array 1 14 is equipped with two or more micro lenses corresponding to the 
point of the multi-KIYAPI tee laser 110 emitting light. 

[0102] With the above-mentioned configuration, after being condensed in the predetermined 
direction by the rod lens 1 1 3, parallel Guanghua of each of the laser beam B which carried out 
outgoing radiation from each of two or more emitting light point 10a of two or more multi-cavity 
laser 1 10 is carried out by each micro lens of the lens array 114. It is condensed with a 
condenser lens 120 and incidence of the laser beam L by which parallel Guanghua was carried 
out is carried out to core 130a of a multimode optical fiber 130. The laser beam which carried 
out incidence to core 130a spreads the inside of an optical fiber, and it is multiplexed by one and 
it carries out outgoing radiation to it. 

[0103] Furthermore, the example of other multiplexing laser light sources is shown. As this 
multiplexing laser light source is shown in drawin g 24 (A) and (B), the L character-like block 
[ heat ] 182 is carried for the cross section of the direction of an optical axis on the abbreviation 
rectangle-like block [ heat ] 180, and storage space is formed between two heat blocks. The 
multi-cavity laser 1 10 of plurality (for example, two pieces) with which two or more points (for 
example, five pieces) emitting light were arranged in the shape of an array is being arranged and 
fixed at equal intervals in the same direction as the array direction of emitting light point 1 10a of 
each chip by the upper surface of the L character-like heat block 1 82. 

[0104] The crevice is formed in the abbreviation rectangle-like block [ heat ] 180, and the multi- 
cavity laser 1 10 of plurality (for example, two pieces) with which two or more points (for 
example, five pieces) emitting light were arranged in the shape of an array is arranged on the 
space side upper surface of the heat block 1 80 so that it may be located on the same vertical 
plane as the point of a laser chip that the point emitting light has been arranged on the upper 
surface of the heat block 182 emitting light. 

[0105] The collimate lens array 184 by which the collimate lens was arranged corresponding to 
emitting light point 1 10a of each chip is arranged at the laser beam outgoing radiation side of the 
multi-cavity laser 110. The collimate lens array 184 is arranged so that the length direction of 
each collimate lens and the direction (the direction of a fast axis) where the flare angle of a laser 
beam is large may be in agreement and the cross direction of each collimate lens may be in 
agreement with the direction (the direction of a slow axis) where a flare angle is small. Thus, by 
array-izing a collimate lens and unifying, while the space use effectiveness of a laser beam 
improves and the high increase in power of a multiplexing laser light source is attained, 
components mark can decrease and low-cost-ize. 

[0106] Moreover, the condenser lens 120 and ** which condense a laser beam at the incidence 
edge of one multimode optical fiber 130 and this multimode optical fiber 130, and are combined 
with it are arranged at the laser beam outgoing radiation side of the collimate lens array 184. 
[0107] With the above-mentioned configuration, parallel Guanghua of each of the laser beam B 
which carried out outgoing radiation from each of two or more emitting light point 10a of the 
laser block 180 and two or more multi-cavity laser 1 10 arranged on 182 is carried out by the 
collimate lens array 184, it is condensed with a condenser lens 120 and incidence of it is carried 
out to core 130a of a multimode optical fiber 130. The laser beam which carried out incidence to 
core 130a spreads the inside of an optical fiber, and it is multiplexed by one and it carries out 
outgoing radiation to it. 

[0108] Especially this multiplexing laser light source can attain a high increase in power by 
multistage arrangement of multi-cavity laser, and array-ization of a collimate lens as above- 
mentioned, using this multiplexing laser light source — more — high — since the brightness 
fiber array light source and the bundle fiber light source can be constituted, it is suitable 
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especially as the fiber light source which constitutes the laser light source of the aligner of this 
invention. 

[0109] In addition, each above-mentioned multiplexing laser light source can be contained in 
casing, and the laser module which pulled out the outgoing radiation edge of a multimode optical 
fiber 130 from the casing can be constituted. 

[0110] Moreover, although the gestalt of the above-mentioned operation explained the example 
which combines other optical fibers with the diameter of a clad smaller identically [ a core 
diameter ] to a multimode optical fiber than a multimode optical fiber, and attains high 
brightness-ization of the fiber array light source at the outgoing radiation edge of the multimode 
optical fiber of a multiplexing laser light source, the diameter of a clad may use multimode optical 
fibers, such as 1 25 micrometers, 80 micrometers, and 60 etc. micrometers, for example, without 
combining other optical fibers with an outgoing radiation edge. 

[01 1 1] With the gestalt of operation of the [quantity of light distribution amendment optical- 
system] above, the quantity of light distribution amendment optical system which becomes an 
exposure arm head from one pair of combination lenses is used. When the ratio of the flux of 
light width of face of the periphery to the flux of light width of face of the core near an optical 
axis changes the flux of light width of face in each outgoing radiation location so that the 
direction of an outgoing radiation side may become small compared with an incidence side, and it 
irradiates the parallel flux of light from the light source at DMD, this quantity of light distribution 
amendment optical system is amended so that the quantity of light distribution by the irradiated 
plane may become abbreviation homogeneity. Hereafter, an operation of this quantity of light 
distribution amendment optical system is explained. 

[01 12] First, as shown in drawin g 25 (A), incoming beams and an outgoing beam explain the case 
where the flux of light width efface (totaHuminous-flux width of face) HO and H1 of the whole is 
the same. In addition, in drawin g 25 (A), the portion shown with signs 51 and 52 shows virtually 
the plane of incidence and the outgoing radiation side in quantity of light distribution amendment 
optical system. 

[01 13] In quantity of light distribution amendment optical system, each flux of light width of face 
hO and hi of the flux of light which carried out incidence to the core near an optical axis Z1, and 
the flux of light which carried out incidence to the periphery considers as the same thing (h0=hl). 
Quantity of light distribution amendment optical system performs an operation which expands 
the flux of light width of face hO about the incoming beams of a core, and reduces the flux of 
light width of face hi to reverse to the incoming beams of a periphery at an incidence side to 
the light which was the same flux of light width of face hO and hi. That is, it is made to be set to 
hi 1<h10 about the width of face h10 of the outgoing beam of a core, and the width of face hi 1 
of the outgoing beam of a periphery. If expressed with the ratio of flux of light width of face, the 
ratio "hi 1/h10" of the flux of light width of face of the periphery to the flux of light width of face 
of the core by the side of outgoing radiation is small compared with the ratio by the side of 
incidence (h1/h0=1) «1). (h11/h10) 

[01 14] Thus, by changing flux of light width of face, by usual, the flux of light of the center 
section where quantity of light distribution is large can be efficiently employed in the periphery 
which runs short of the quantity of light, and abbreviation equalization of the quantity of light 
distribution by the irradiated plane is carried out, without dropping the use effectiveness of light 
as a whole. It is made for the quantity of light [ degree / of equalization ] nonuniformity for 
example, in a service area to become less than 20% preferably less than 30%. 
[01 15] They are with an incidence and outgoing radiation side, and the operation by such 
quantity of light distribution amendment optical system and the effect are the same when 
changing the whole flux of light width of face ( drawin g 25 (B), (C)). 

[01 16] Drawin g 25 (B) shows the case (H0> H2) where "reducing" to width of face H2, and flux 
of light width of face HO by the side of [ whole ] incidence is made into it outgoing radiation. Also 
in this case, the flux of light width of face h10 of a center section becomes large at an outgoing 
radiation side compared with a periphery, and the light whose quantity of light distribution 
amendment optical system was the same flux of light width of face hO and hi at the incidence 
side is made for the flux of light width of face h 1 1 of a periphery to become small at reverse 
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compared with a core. If it thinks with the reduction percentage of the flux of light, an operation 
which makes small reduction percentage to the incoming beams of a core compared with a 
periphery, and enlarges reduction percentage to the incoming beams of a periphery compared 
with a core has been performed. Also in this case, the ratio "H1 1/H10" of the flux of light width 
of face of the periphery to the flux of light width of face of a core becomes small compared with 
the ratio by the side of incidence (h1/h0=1) «1). (hi 1/h10) 

[01 17] Drawin g 25 (C) shows the case (H0<H3) where "expanding" flux of light width of face HO 
by the side of [ whole ] incidence to width of face eta 3, and it is made into it outgoing radiation. 
Also in this case, the flux of light width of face h10 of a center section becomes large at an 
outgoing radiation side compared with a periphery, and the light whose quantity of light 
distribution amendment optical system was the same flux of light width of face hO and hi at the 
incidence side is made for the flux of light width of face hi 1 of a periphery to become small at 
reverse compared with a core. If it thinks with the dilation ratio of the flux of light, an operation 
which enlarges the dilation ratio to the incoming beams of a core compared with a periphery, and 
makes small the dilation ratio to the incoming beams of a periphery compared with a core has 
been performed. Also in this case, the ratio "hi 1/h10" of the flux of light width of face of the 
periphery to the flux of light width of face of a core becomes small compared with the ratio by 
the side of incidence (h1/h0=1) «1). (h11/h10) 

[01 18] Thus, since the flux of light width of face in each outgoing radiation location is changed 
and the ratio of the flux of light width of face of the periphery to the flux of light width of face of 
the core near an optical axis Z1 was made for the direction of an outgoing radiation side to 
become small compared with an incidence side, quantity of light distribution amendment optical 
system The flux of light width of face of a center section becomes [ the light which was the 
same flux of light width of face ] large at an outgoing radiation side compared with a periphery, 
and the flux of light width of face of a periphery becomes small at an incidence side compared 
with a core. Thereby, the flux of light of a center section can be efficiently employed in a 
periphery, and the flux of light cross section where abbreviation equalization of the quantity of 
light distribution was carried out can be formed, without dropping the use effectiveness of the 
light as the whole optical system. 

[01 19] Next, one example of the concrete lens data of one pair of combination lenses used as 
quantity of light distribution amendment optical system is shown. This example shows lens data 
in case quantity of light distribution in the cross section of an outgoing beam is Gaussian 
distribution like [ in case the light source is the laser array light source ]. In addition, when one 
semiconductor laser is connected to the incidence edge of a single mode optical fiber, quantity 
of light distribution of the injection flux of light from an optical fiber turns into Gaussian 
distribution. Also in such a case, the gestalt of this operation is applicable. Moreover, the core 
diameter of a multimode optical fiber is made small, and by bringing close to the configuration of 
a single mode optical fiber etc., also when the quantity of light of the core near an optical axis is 
larger than the quantity of light of a periphery, it can apply. 
10120] Basic lens data is shown in the following table 1. 
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[0122] As shown in a table 1, one pair of combination lenses consist of two aspheric lenses of 
the symmetry of revolution. When the 1st page and the field by the side of optical outgoing 
radiation are made into the 2nd page for the field by the side of the optical incidence of the 1st 
lens arranged at the optical incidence side, the 1st page is an aspheric surface configuration. 
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Moreover, when the 3rd page and the field by the side of optical outgoing radiation are made into 
the 4th page for the field by the side of the optical incidence of the 2nd lens arranged at the 
optical outgoing radiation side, the 4th page is an aspheric surface configuration. 
[0123] In a table 1, the field number Si shows the number of the i-th field (i=1-4), radius of 
curvature ri shows the radius of curvature of the i-th field, and Spacing di shows the spacing on 
the i-th optical axis of a field and the i+1st fields. The unit of a spacing di value is a millimeter 
(mm). A refractive index nickel shows the value of the refractive index to the wavelength of 
405nm of the optical element equipped with the i-th field. 

[01 24] Aspheric surface (1st page and 4th page) data is shown in the following table 2. 
[0125] 
A table 2] 







9 




f is 


IB4E | 


c 


-1.4098E-02 


-9. 8506E-03 


K 


-4, 2192E+00 


-3. 6253E+01 


| a 3 


-1.0027E-04 


-8. 9980E-05 


a 4 


3. 0591E-05 


2. 3060E-05 


a 5 


-4. 5115E-07 


-2. 2860E-06 


a 6 


-8. 2819E-09 


8. 7661E-08 


a 7 


4. 1020E-12 


4. 4028E-10 


a 8 


1. 2231E-13 


1, 3624E-12 


a 9 


5, 3753E-16 


3. 3965E-15 


a 1 0 


1. 6315E-18 


7. 4823E-18 



[0126] The above-mentioned aspheric surface data is expressed with the coefficient in the 
following formula (A) showing an aspheric surface configuration. 
[0127] 
[Equation 1] 

Co 2 J* 



Z = 
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[0128] In the above-mentioned formula (A), each coefficient is defined as follows. 

Z: The length of the perpendicular taken down from the point on the aspheric surface located 

from an optical axis in the location of height rho to the tangential plane (plane perpendicular to 

an optical axis) of the top-most vertices of the aspheric surface (mm) 

rho: Distance from an optical axis (mm) 

K: Constant of the cone C : paraxial curvature (1 / r f r: paraxial radius of curvature) 
ai: In the numeric value shown in the i-th aspheric surface coefficient table (i=3-10) 2, a mark 
"E" shows that it is the "**** characteristic" to which the numeric value following the degree 
used 10 as the bottom, and shows that the multiplication of the numeric value expressed with 
the exponential function which used the 10 as the bottom is carried out to the numeric value in 
front of "E." For example, if it is "1.0E-02", it is shown that it is "1.0x10-2." 
[0129] Drawin g 27 shows quantity of light distribution of the illumination light obtained with one 
pair of combination lenses shown in the above-mentioned table 1 and a table 2. A horizontal axis 
shows the coordinate from an optical axis, and an axis of ordinate shows a quantity of light ratio 
(%). In addition, quantity of light distribution (Gaussian distribution) of the illumination light at the 
time of not amending to drawin g 26 for a comparison is shown. Compared with the case where it 
does not amend, the quantity of light distribution by which abbreviation equalization was carried 
out is acquired by amending by quantity of light distribution amendment optical system so that 
drawing 26 and drawing 27 may show. Thereby, it can expose without nonuniformity by the 
uniform laser beam, without dropping the use effectiveness of the light in an exposure arm head. 
[0130] Although 2 sets of lenses have been arranged as image formation optical system with the 
gestalt of operation of the image formation optical-system] above of [others to the light reflex 
side of DMD used for an exposure arm head, the image formation optical system which expands 
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and carries out image formation of the laser beam may be arranged. By expanding the cross 
section of the flux of light line reflected by DMD, the exposure area area (image field) in an 
exposed field is expandable to desired magnitude. 

[0131] For example, as shown in drawing 31 (A), an exposure arm head The lighting system 144 
which irradiates a laser beam DMD50 and DMD50, and the laser beam reflected by DMD50 are 
expanded. It corresponds to each pixel of lens systems 454 and 458 and DMD50 which carries 
out image formation. It corresponds to each micro lens of the micro-lens array 472 and the 
micro-lens array 472 by which many micro lenses 474 have been arranged. The aperture array 
476 in which much aperture 478 was formed, and the laser beam which passed aperture can 
consist of lens systems 480 and 482 which carry out image formation to the exposed field 56. 
[0132] With this exposure arm head, if a laser beam is irradiated from a lighting system 144, the 
cross section of the flux of light line reflected in the ON direction by DMD50 will be expanded 
several times (for example, twice) according to lens systems 454 and 458. It is condensed by 
each micro lens of the micro-lens array 472 corresponding to each pixel of DMD50, and the 
expanded laser beam passes the aperture to which the aperture array 476 corresponds. Image 
formation of the laser beam which passed aperture is carried out by lens systems 480 and 482 
on the exposed field 56. 

[0133] In this image formation optical system, since the laser beam reflected by DMD50 is 
expanded several times by magnifying lenses 454 and 458 and is projected on the exposed field 
56, the whole image field becomes large. If the micro-lens array 472 and the aperture array 476 
are not arranged at this time, as shown in drawing 31 (B), the 1 -pixel size (spot size) of each 
beam spot BS projected on the exposed field 56 will become big according to the size of the 
exposure area 468, and the MTF (Modulation Transfer Function) property of expressing the 
sharpness of the exposure area 468 will fall. 

[0134] On the other hand, when the micro-lens array 472 and the aperture array 476 have been 
arranged, the laser beam reflected by DMD50 is condensed by each micro lens of the micro-lens 
array 472 corresponding to each pixel of DMD50. As shown in drawing 31 (C), even when 
exposure area is expanded by this, it can reduce to the magnitude (for example, 
10micrometerx10micrometer) of a request of the spot size of each beam spot BS, the fall of an 
MTF property can be prevented, and high definition exposure can be performed. In addition, the 
exposure area 468 leans because it leans and arranges DMD50 in order to lose the crevice 
between pixels. 

[0135] Moreover, while being able to operate a beam orthopedically so that the beam by the 
aberration of a micro lens may grow fat and the spot size on the exposed field 56 may become 
fixed magnitude to **** by aperture, the cross talk between the adjoining pixels can be 
prevented by passing the aperture prepared corresponding to each pixel. 

[0136] Furthermore, since the angle of the flux of light which carries out incidence to each micro 
lens of the micro-lens array 472 from a lens 458 by using the high brightness light source as well 
as the gestalt of the above-mentioned implementation for a lighting system 144 becomes small, 
it can prevent that a part of flux of light of the adjoining pixel carries out incidence. That is, a 
high extinction ratio is realizable. 
[0137] 

[Effect of the Invention] The Mitsuzo form equipment of this invention does so the effect that 
high-speed molding can be performed. 

[0138] Moreover, in using the high brightness light source for the light source, it does so the 
effect that high definition molding can be performed. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is the perspective diagram showing the appearance of the Mitsuzo form equipment 
concerning the gestalt of the 1st operation. 

[ Drawin g 2] It is the perspective diagram showing the configuration of the scanner of the 
Mitsuzo form equipment concerning the gestalt of the 1st operation. 

[ Drawin g 3] (A) is the plan showing the exposed field formed in an oil level, and (B) is drawing 
showing the array of the exposure area by each exposure arm head. 

[ Drawin g 4] It is the perspective diagram showing the outline configuration of the exposure arm 
head of the Mitsuzo form equipment concerning the gestalt of the 1st operation. 
[ Drawin g 5] (A) is the cross section of the direction of vertical scanning in alignment with the 
optical axis in which the configuration of the exposure arm head shown in drawin g 4 is shown, 
and (B) is the side elevation of (A). 

[ Drawin g 6] It is the partial enlarged view showing the configuration of a digital micro mirror 
device (DMD). 

[ Drawin g 7] (A) And (B) is explanatory drawing for explaining actuation of DMD. 
[ Drawin g 8] (A) And (B) is with the case where inclination arrangement is carried out with the 
case where inclination arrangement of the DMD is not carried out, and is the plan comparing and 
showing arrangement and the scanning line of an exposure beam. 

[ Drawin g 9] (A) is the perspective diagram showing the configuration of the fiber array light 
source, and (B) (it is the partial enlarged view of A and (C) and (D) are the plans showing the 
array of the point in the laser outgoing radiation section emitting light.) is. 
[ Drawin g 10 ] It is drawing showing the configuration of a multimode optical fiber. 
[ Drawin g 11 ] It is the plan showing the configuration of a multiplexing laser light source. 
[ Drawin g 12 ] It is the plan showing the configuration of a laser module. 

[ Drawing 1 3] It is the side elevation showing the configuration of the laser module shown in 
drawin g 12 . 

[ Drawin g 14 ] It is the partial side elevation showing the configuration of the laser module shown 
in drawin g 12 . 

[ Drawing 15 ] (A) And (B) is a cross section in alignment with the optical axis in which the 
difference with the depth of focus in the conventional exposure arm head and the depth of focus 
in the exposure arm head of the Mitsuzo form equipment concerning the gestalt of the 1st 
operation is shown. 

[ Drawin g 16 ] (A) And (B) is drawing showing the example of the use field of DMD. 
[ Drawin g 1 7 ] (A) is a side elevation when the use field of DMD is proper, and (B) is the cross 
section of the direction of vertical scanning in alignment with the optical axis of (A). 
[ Drawin g 18 ] It is a plan for explaining the exposure method which exposes the whole oiHevel 
surface of a photoresist by one scan with a scanner. 

[ Drawin g 19 ] (A) And (B) is a plan for explaining the exposure method which exposes the whole 
oil-level surface of a photoresist by the scan of multiple times with a scanner. 
[ Drawin g 20 ] It is the perspective diagram showing the configuration of a laser array. 
[ Drawin g 21 ] (A) is the perspective diagram showing the configuration of multi-cavity laser, and 
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(B) is the perspective diagram of the multi-cavity laser array which arranged the multi-cavity 
laser shown in (A) in the shape of an array. 

[ Drawin g 22 ] It is the plan showing other configurations of a multiplexing laser light source. 
[ Drawin g 23 ] It is the plan showing other configurations of a multiplexing laser light source. 
[ Drawin g 24 ] (A) is the plan showing other configurations of a multiplexing laser light source, and 
(B) is a cross section in alignment with the optical axis of (A). 

[ Drawing 25 ] It is explanatory drawing about the concept of amendment by quantity of light 
distribution amendment optical system. 

[ Drawin g 26 ] It is the graph which the light source is Gaussian distribution and shows the 
quantity of light distribution when not amending quantity of light distribution. 
[ Drawin g 27 ] It is the graph which shows the quantity of light distribution after amendment by 
quantity of light distribution amendment optical system. 

[ Drawin g 28 ] It is the perspective diagram showing the configuration of the laminating molding 
equipment of the conventional laser scanning mode. 

[ Drawin g 29 ] It is the perspective diagram showing the configuration of the laminating molding 
equipment of the conventional movable mirror method. 

[ Drawin g 30 ] (A) is the plan showing one example of the exposure pattern of an exposure field, 
(B) is the perspective diagram showing the condition after exposing the pixel of the 1st group of 
(A), and (C) is the perspective diagram showing the condition after exposing the pixel of the 2nd 
group of (A). 

[ Drawin g 31 ] (A) is a cross section in alignment with the optical axis in which the configuration of 

other exposure arm heads from which joint optical system differs is shown, (B) is the plan 

showing the light figure projected on an exposed field, when not using a micro-lens array etc., 

and (C) is the plan showing the light figure projected on an exposed field, when a micro-lens 

array etc. is used. 

[Description of Notations] 

LD1-LD7 GaN system semiconductor laser 

10 Heat Block 

11-17 Collimator lens 

20 Condenser Lens 

30 Multimode Optical Fiber 

50 Digital Micro Mirror Device (DMD) 

53 Reflected Light Image (Exposure Beam) 

54 58 Lens system 

56 Scan Layer (Exposed Field) 

64 Laser Module 

66 Fiber Array Light Source 

68 Laser Outgoing Radiation Section 

73 Combination Lens 

150 Photoresist 

152 Rise-and-Fall Stage 

156 Container 

158 Guide 

162 Scanner 

166 Exposure Arm Head 

168 Exposure Area 

170 Exposed Field 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 
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[ Drawin g 3] 
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[ Drawin g 8] 
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[ Drawin g 12 ] 
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[ Drawin g 25 ] 
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